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KEY 



TO 



SHELDONS' 

ELEMENTS OF ALGEBRA. 



1. 

s. 

6. 
6. 
7. 
8. 
9, 

19, 

BO. 
SL 
22, 
2S, 
24. 
26. 
26. 
27. 



Art. 40. 

10. ««(«+«) = 9 X 6 X 16 = 811 

11. (aj-.y)« = (10-4)» = 86. 
19. (6»-aj)* = (26-10)* = 225. 
iJ. («-«)» = (9-6)» = 27. 

14. 6(t**-c») = 6x(81-64) = 86. 

15. a6(tt-c)« = 8x6x(9-8)»=16. 

16. 8a(aj+y) = 8x8x14 = 126. 

17. tf*-fftc = 9 + (6x8) = 49. 

18. ^+8etf = (64x6)4^(8x6x9) 
= 646. 



oft = 8 X 6 = 15. 

a%B = 9 X 6 X 10 = 460. 

a<5«y=^x64x4 = 768. 

a»te = 27x5x6 = 810. 

6«a:y = 25x10x4 = 1000. 

2a&(a+6) = 2x8x5x8 = 240. 

8fl*(aj-.y) = 8x100x6 = 1800. 

a(a^+tt«) = 8x181 = 648. 

«y(a^-y*) = 10 x4x (40-16) 
= 960. 

5a6c-a^ = (5x8x5x8)-(10x4x6) = 860. 

a5»y-ay* = (100x4)-(10xl6) = 240. 

ab+x-yz+u = 15 + 10-24+9 = 10. 

6(a+6)-5-(y+2) = (5x8)-4-10 = 4 

(aj+y)(«-y) = 14x6 = 84. 

(«•-<?) («» + ir«) = (9-8) X (81 + 100) = 181. 

a«+ft»-(a?-tt«) = 9 + 25-(100-81) = 16. 

(gf_y«)_(j»_a«) = (86-16)-(26-9) = 4. 

(a*-{uM<J*-a»)} = 100-{$l-(64-9)} = 100-26 = 74 



USE OF THE EQUATION. 



58. Jc-(a!+tt»-«») = 40-(10+81-64) = 40-27 = 18. 

59. (y + «)-i-y = (y + 6)-i-4 = 12-f-4 = & 

50. h + ^— +« = g + u + 9 = 15k 

4 
„«* + «-(« + «) 15 + 8-18 10 „ 

51. j g y = 2- 

= 30x(8-i-8) = 30. 

Sj,. £!±^-* + <i!:^«i? = ^^±^ + <i«±»)iliO = 28+90 = 118. 
ah 3 5 

o+6« + ^ + (a;«~ c«) _ 3-f 25 + 8 -f (100-64) _ 72 _ 
,^«_(c« + w) - 81 -(64 + 9) - 8 ~ 

.^ (a+&)(6 + c)(aj-c) 8x13x2 208 ,^ 

J6. 5 = ;r 1 = -rrr- = lO. , 

a*+y 9+4 13 

h(xyz-dbe) g« + y + c « _ 5 x (240- 120) 9 + 25 + 6 4 _ 600 98 
•^* 5c-aaj "^ 3a6+y ~ 40-30 "•■ 45+4 ~ 10 ^ 49 
= 62. 

S8, 3a*iJ*y-{2a»x2-[(a + 6)(y«-w)]} = 10800- { 3240- [8x55]} 
= 10800-(3240-440) = 8000. 

A)t. 47. 

11, Let X = price per pound. 

Then 5a; + 35 = 95, ,or 5ir = 95-35 op 60. 
Whence, x = 12, or 12 cts. 

IS. Let X = price allowed per bushel. 

Then 6x - $4 + 20^, or 6ir = $4.20. Whence, a; = 70 cts, 

IS, Let x- = price per ton. 

Then 6.c + $5 ^ $23, or 6a; = $23-$5, or $18. Whence, a; = $a 



USE OF THE EQUATION'. 



14, Let X = cost of bat. 
Then will 
and 
or 

Whence, 
and 



20 + 205 = cost of ball, 
a; + 20 + 2j; = 65; 

3ar = e5-::0 or 45. 
X = 15, or 15 cts., bat, 
20 + 2a; -- 50, or 50 cts, ball. 



15. Let X = No. qts. Mary picked. 



Then will 

and 

or 

Whence, 

and 



2ar— 7 = No. qts. Jane picked, 
x-h2x-7 = 29, 

8a; = 29 + 7, or C6. 
X =: 12, No. qts. Mary picked, 
2aj-7 r= 17, *• Jaoe 



16. Let X = age of son. 

Then 5a;— 12 = age of father, 

and a; + 5a;-13 = 60, 

or 6iJ = 60 + 12 or 72. 

Whence, x = 13, age of son, 

and 5a;— 12 = 48, nge of father. 

17. Let X = cost of slate. 

Then will 3a; + 15/' = cost of book, 

and a; + 3a;+15^ = $1.35, 

or 4a; = $1.85- $15, or $1.20. 

Whence, a- = 80'^, cost of slate, 

and 8a; + 15<' = $1.05, cost of book. 



18. Let X = price per yard. 
Then 12j-7a; = 70?^, or 5j; 



70,^. Whence, x = 14<^. 



19. Let X — cost of each horse. 

Then 2x + $20 + $35 = $415. 

or 2a; = $415 -$55, or 

Whence, x = $180. 

SO. Let X = cost of second. 

Then 2ar + Jf500 = c/>s' of first, 

and a;-$900+2a; + $1300 = $7900, 

or 3a; = $7900-$400, or $7500. 



ADDITION. 

Wheno x = $2500, cost of second, 

and 2a;+t500 = $6500, ** first. 

$2500— $900 = $1600, rec'd for second, 
$5500 + $800 = $0300, " first. 



IS. 



u. 



16. 



16. 



17. 



Art, 


. 59. 




ax—4ab+ bd 
— 2aa;+ db+ dbd 
— 2<MJ+7a6- bd 
— 3«aj + 5«6-f-126d 
-6aaj+9a6 + 156d 


18, 


2c«+ a« + 86c 

5c«-3a«-26c 

c« + 2a«- 6c 

+ 6C + 6-8 
8c« + 6C+6-3 


dabd+ 4abx— 6ex 

12abd-llabx+ Sex 

3aM+ 9abx—12cx 

fiabd-15abx^- lex 

^Idhd-l^abx- 2cx 


19, 


a6+ a^c— 5 

3a6-8^z»c + 7 

— 2a6+2a«c-3 

a6+ a«c+6 
3a6+ a«c+4 


76-2a«- xy 
— 66+5a« + 3a!y 

6-3a« +4 
-6+ a*-3ay 


20, 


868-2a«a:+ 6 
-6«+8a«a;-36 
6*— c^x + c 
86* + 6-3c 


6+ a'— xy + 4 


66* - 6-2c 


86*-2«» + 13 
-26* + 3a»- 5+4«6 
7a»- 3 
26«- a« + oft 


21. 


2a* + 3- ac 

8a«-7+ ac 

-5a*-»-9 + 3«<j 

— ««+4 + 8ac 


86« + 7a»+ 5 + 5a6 


- a« + 9 + 6flkJ 


aa^— 2y+ b 

2<MJ» + 2y-86 

4«aj*— y+ 6 

-3flw^ +26 

6 

4aaj«- y+26 


22. 


6«c+ 2- y* 
-86«c-10 +y» 
26«c- 8 + 2y« 

5- y« +6* 
-6 +y»+6* 



ADDITION, 



£S. 



es. 



B6. 



B7, 



28, 



t9. 



26+ c-3d 
7o— S6+^-f2d 

12a +f5 

fa?+17+y 
- 8 -fy* 



4e> 



+y« 



8m-f 9n+ s»— y 

Im— 2» + 3a;+4y 

—Im — ©a?-f^ 

5g— 4y 

ljm+7n +ay 

a+6+c 
a+6— c 
a— 6-f-c 
a— 6— c 



a«+ &•+ c+d 
-6a«+8ft« -d+tf 

—2c +« 

Ja+ \<a)+ w 

{a+ {ad+ W 

.25db-\- 6+.90& 
8a&+2c + .01& 

.7&i6 + 6^ 

4a6 + 8e+ 26 



5(?. 7aa;+2&r4-6M;— 8d^+ fty+iey 
2a9;+8te— «d— 4ay— 26y 

— 56a?— 5«g 4- Say + hy—4cff 
Ooiv — 2ay 



5i. 8a!»-2««-f 7aj- 1 

-9«» +!!«- 2 

l»aj»+7a^ - 10 

15a* j^ 

28a*+5a!«+18aj+ 87 



S2. 5a+46-ic» 

Ja-26+ c« 
-2a + 6-f;* 
V«-16 

Ay. 8«+ y— 7« 

— 2aj— 6^— 3e 

15x-^+aB 

— 9aj + 4y+ « 

—2a;— y- g 

5aj— i^— 2e 



5^. Whx- 5a6»a; + 4fi6a«-«a«6^ 
— 2a«6aj— 6a6«a;-6a6«« + 8aVa; 
— a«6aj + 12a6*a; 

8a'6a; +3ato » 

8a*&a;+ aWa;+2ate»-8a*6«aj 



^5, 41«V- 8iaj^+ 17aV 

-8I«»y+18tajy*-21Ja!V 

81a^y- 8;,ay«+ 4|a^y« 

-4a;«y- 2|a!y «+ 2!a;V 

- fa^*+ 3aV 



THE PARENTHE8T8. 



36. 2fl^c8_ 3«»&«c2-»-12ff«&8c» 

-ll««&8c» 



57. 



7a;»— Sasy— a? 

— 2a;* + 4a^ +5y^— y 

—7313^+ 9a?— y* 
6a;y— 11a; +y 
~8^ +3/^« 



W. 



5^. 



5^. }a;»-2ar+ i 

-a;*+ a?- 2 
2a;* - i-5ia!y 
- 2fa;« + 2a; + H + 8ig y 
— a;*+ a;— l+2fa;y 



^/•f. «r. 



- o — 6+ c 

-i« +ic Minuend. 

-|« +ic Subtrahend. 



fa +4c Difference. 



.05a;— .lyf 2 

.O2a;+.Oly-1.20 

.lg+.09y- .8g 

—z Minuend. 



-.03a; 
-.03a; 



+ 2 Subtrahend. 



—2c Difference. 



5.?. 



S4^ 



Qax—Sbi/+9e 

4ax+5by—Qe 
-7ax + 9 hp+2e 

3ax + 6by — c Minuend. 

5aa;+3^— 6c 
-9ax—Qby+7c 



—4ax- 



f+ c Subtrahend. 



7aa;+96y— 2c Difference. 

5c-8&— 2a 
-2c'-56+4a 
— 6c + 4& — 5a 
—3c— 46— 3a Minuend. 
-3c-26 + 3a 
+ 2c + 36-9a 



— c+ 6— 6a Subtrahend. 



— 2c— 5& + 3a Difference. 



Art. 70. 



1, 14 + 4-(8-2) = 18-6 = 12. 

2, 10-(6 4-8-2)= 10-7 = 3. 
S. 18 + 8-(5 + 12) = 21-17 = 4. 



j^, 15-(12-7 + 9) = 15-14 = 1. 

5. 25-{18-(13-4)} = 

25-(18-9) = 25-9 = 16. 



THE PARENTHESia, \ 

6. 100-[50-{80-(20-10)}] = 100-[50-(80-10)] = 100-(50-20) 

= 100-80= 70. 

7. 8a— &-(2a-6) = 3a— &— 2a+& = a, 

8. a2a4^3ft-(5a + 176) = 32a + 8ft-5a-17& = 27a-146. 

9. a— 6+c— (a— &— c) = a—h-\-e—a+h + e = 2c. 

10, 8a + 36— 3<j— (3a— 6-c) = 8a+2&— 3<?— 2a + 6+c = a-f 86— 2c. 

11. 18a— (5c+3a;— 7a— 5x + 8a) = 13a— 5c— 8aJ+7a + 6aj— 8a 

= 17a— 5c+2aj. 

IB. fl;+(y— a)— (2— 2y+2a;)+(3a5— y) = a;+y— e— «+2y-2aj+8flJ— y 
= 2aj-f 2y-22. 

i^. — 8a-f 56— 3c-(7a— 36-2c) = -8a + 56— 8c— 7a+86-f 2c 
= -15a + 86-c. 

14. 8a— 5c + 3<J— (7a— 5eZ+8c— 2c) = 3a— 5c + 3«f— 7a-»-5d-8c-f 2« 
= -4a-13c + 8d+2c. 

16. 87a-6/-(8a-26-5c)-(-6a-46 + 3A) 

= 87a-5/-3a + 26 + 5c + ea + 46-3A = 40a-5/+66 + 5c-8A. 

16. a— j6— c— (d— c)( = a— (6— c— d-f c) = a— 6 + c+d— c. 

17. 2a-(26-d)-{<i-6-(2c-2d)} = 2a-26-i-d-(a-6-2c + 2<f) 

= 2a-26 + (i— a + 6 + 2c— 2(i = a-6 + 2c-<f. 

18. {a^{x—y)\—{2a+x+y) = a— a; + y— 2a— ar— y = — a— 2af. 

19. 8a-{6-f (2a-6)-(a-6)t = 3a-(6 + 2a-6-a+6) 

= 8a-6-2a+6+a— 6 = 2a— 6. 

go. a;-[2y-i- jS£-3a;-(ar+y)[] + 2a;-(y - 82) 

= «— 2y— {3e— 8ar-a;— y}+2jc— y— 82 

= a;— 2y— 8e + 8a:+aj+y+2x— y— 82 = 7x— 2y— (te. 

gl. ab—\(ab+ae-a)—{2a—nc)--{2ac-2a)\ 

= 06- ja64-ac— a— 2a+ac— 2ac+2af 
= 06- 06— ac + a+2a— ac + 2ac— 2a = a. 

gg. 2a6— 8ac— {(a6— 4ac) + (4/£ + 26) + (ac + /76— 4a— 26)} 

= 2/^6— 8ac— a6+4ac— 4a— 26— ac— a6 + 4a + 26 = 0. 



10 



MULTIPLICATION, 



= aaj+ft»— <?4c— (2flK»— d+ft*— y»— aaj) 

= ax+¥—d+e—2ax+d—l^+f^+ax — c+y*. 

gj^ {(a-2b-\-ah)-{a'-'b+e)\'-\a-(a-b-hah)} 

= \a—2b^db—a+b'-c} — {a—a+b—ab\ 

= a— 26+a&— a+6— c— a + a— 6-f a& = —2b-\-2ab—o. 







Art. 


83 


1 
• 


J. 


a +b 




6, 


a^-ab+l^ 




a +b 

«■+ ab 






a^ + ab-V' 




a^-aH>-\-aH^ 




+ ab+l^ 






+ M-anj^+ fl*» 




a«+2a&+6« 






-tf«6«+ a6»-M 


2. 


9x +2y 






^ -a«6«+2a6»-6* 




2aj+% 










6a!»+ 4ary 




7. 


a«-a&+2&« 




+ 9ajy + 6y« 


/ 




a«+a&+2&* 


3. 


8fl6+46» 
2a6-36« 






a*-a%+2a«6'' 




a* +3aV +4ft* 




-d«6»-12M 




5. 


at_4a«+lla-.24 


^. 


a5-4«*+lla»-24a* 




2a-6 






+4a*-16«»+44«*-96a 




2a* + 2a6-4flc 


+ 26c 




+ 5a8-20o» + 56«-120 




«» ' -41a-120 




2a«+ fl6-4ac-6«+2fcc 






5. 






5. 


2ir» + 4«« + 8aj+16 
8a?-6 




aJ* + a;V + ar% 


ftc* + 12ir» + 24c» + 48a; 




-a-y« -y*- 


yz 




-12ir»-24a^-48a;-96 




«* +aj*«-y*- 


-y«« 


6aj* -96 



MULTIPLICATION. \\ 



10. 27aj»+9a5V+8a::^+y* 
3a?-y 



81aj*+27ajV+ftiV+8iry« 
-27a-»y-9aV-8a!y»~y* 









+ 8d&» 






aj»+8a*+6jr*+ 7a*+ ftr* 
-2a*-ea^-10iJ»-14r«-18a? 

+ a?*+ 83^+ 5a;''t- 7ag+9 

aj»4^ aj» -11x4^9 



IS. lI» + 8a«+6a•+7a•^-9a+l 

«*— So* f 4a*— 4a + 4 



-.8a'-9a'-16a«-21a*-27a*- 8a» 

+ 4a' + 12a« + 20a*+28a*+86a»+ 4fl« 

— 4a«~12a»-20a*-28a»-86a«- 4a 

+ 4g* + 12g* + 2aa» + 28a«-t-36a+4 

c? - 6a*+25a»- 4a*+82a+4 



IJ^ «i*+2«»»+8*»»+4m+6 

«i»— 2« + l 



-2«»-4m*-6w»-8w»-10iii 
+ fii^+2/»*^-8yw*4- 4m + 5 



12 MULTIPLICATION. 

15. aj«+2ic»+8a^+2aj+l 



aj«4 2ir» + 3aj* + 2a:«+ aj» 

+ a;* + 2a* + 3fl^ + 2a;+l 



-2ic» +1 









a + 6 






-0^1^ + a*b* -6« 



i^. a' + 6* + c'— aft— ac— 6c 

a+6+c 



a*+aft* + a<;*— a*&— a^c— oftc 
-ofts +a96 - abc + b^ + bc^-l^c 



ia a8 + 3a«6 + 8a5»+&» 

««-3a«6 + 3a5«-&« 



o* + 3a*6 + 3a*&«+ a^ja 
-8a^6-9a^6«-9a«fc«-3a»M 

+ 3a^ + 9a«:3 + 9,^«j4 + ^^^s 



-3a^ +3a«6^ -&• 



MULTIPLICATION. 13 



to. 27a«-18a6+66» 



189a*-91a^+35a«6» 

-i-27a«y-13<ty+5y 

18»a*-91a% + 62a«6»-13a6» + 5&* 

5/. aj«+2aj»y+4ajV+8fl^+l<?y* 



-2a^-4gV-a i:'y'~16a!y*-82y» 



tS, aj»+6aj«+16aj»+15aJ«+5iC+l 

a!«-6aj»+10aj«-5a?+l 



-&r8-26a;'»-76aj«- 7W- 26aJ*- &r» 

+10aj''+5(te«+160flJ»+160aj*+5(te«+l(te« 

- 6as«- 25aj»- 76aj«-7&r»-25a!«-5aj 

gf -15a^+ 56a^+ 56«*-16aj» +1 

tS. ar«-15a;«y + 20j:y»-l^ 



8a:*-15aj*i^ + 20aj»y'- 12a;y 

+ 9aV~ 45gV+60ay~8^ 

8aj» -4fta:«y'+48irV -36y» 



;P^ TO»+8m* + 4m»+4i»* + l2wi+21 
f»*— 8m' + 5m' — 7m + 1 
f»*+8m8+4m'+ 4m» + 12m* + 21m* 

-8m8-9m^-12m»-13m»-3em*-63m» 

+ 5m' + 15m« + 20//i* + 20m* + 60m» + 105wi« 

- 7m«-21m*-28m4-28m»- 84m«-147m 

+ m^-t- 3m*-K 4m» -f 4m«+ 12m + 21 

«»• -20m«-27m»^+ 2om»-^^m + 2i 



14 MULTIPLICATION. 

SB. 42a*+105o«&+28a«6»+6a6»+M 

2a«-5a5+y 

84a«+210a»&+ 46a^+ 10a«&»+ 2««&« 

-210o*6-526a^-115a»63_25a«&«-6a6« 

+ 42g<y + 105q«&»+23g«y+5ay-t-y 

84a» -437a^ +ft» 

:^6. 81ar*+27ajV + 9«V + 8a!^+y* 
8a; -y 



243iB» + 81iKV + ^7iB«y« + 9aj»y» + 3ajy* 

~81a?V-27g«y»-9iBV-8a?y*-y^ 
243JB* ^* -y« 

^. «*+5jr<+15iC»+30aj« + 24flj+21 

a^+6ajs+15aj' + 80a^+ 24iP»+ 21aj* 
-5ir8-25flj'-75aJ«-150!r«-120!r*-106ic» 

+ lOaj' + 50iB« + 150a;* + SOOiC* + 240a* + 210sr» 

- 5a;«- 25a*~ 75a;*-150a;3-120«»-105a; 

+ g^H- 5a;*+ 15g»+ 30a;»+ 24a?+21 

*• +181a;* +120aj»- 81a;+21 

t8. «+ 4 

a? +10 
«»+ 4flj 
. 10j;+40 

a? + 14a;+40 
a?~7 
«»+14aj* + 40aj 

- 7a;« -98a?-280 
«»+ 7ai«-68aj-280 

a?— 9 

«*+ 7a*- 58a;»-280a? 

- 9a*- 63g» + 522 a; +2520 
a;*- 2a;«-121aJ»+242a?+2520 

a;+ 2 

a*- 2a;«-121a*+242a;«+252to 

2a;*- 4a;'-242a^+ 484a;+5040 
of' -125a* + 8004a; +5040 



MVLTIPLIOATION. 16 



iS9. X +8 

«— 8 



aJ«+8» 

-8fl?-64 
aJ« -64 

X +6 



aj2+6aJ«-64r-8aO 

g-5 

a!*+6a!»-64a^-820a; 

-5a^-26a^+3a0a;H-1600 
aj* -89aJ« +1«00 

a? +8 

aj«+3«*-89a*-a67aj» + 1600ir+4800 

g— 8 

«• + 8«»-89«*-267a?» + 1600aj« + 4800* 

-8a^- 9a?*H-a67a!»+ 801a!' -480(to- 14400 
a4 .9934 +2401a;> -14400 






a*+db 






16 



SI. 



ss. 





p/F/iS/ojy: 


a; -4 




^f. 


a«+a6+&» 


»+4 






a8_flt^ + J» 


a^-4fl? 






a«+a;<6+o«6» 


+4i>-16 






— (1% — dV — aH^ 


<K? -16 






a»68+aM+ft« 


aj+8 


a* +a&*+6« 


aj«+8iB*-16aj-48 






a-h 


aj-8 






a*-a^h+a^lA + c^ 


a!* + 3«»-16a!»-48a5 






-ab^-h^ 


-3a^- 90^+482? + 144 






a*-aHf+aVj^ -ft» 


a;* -25a:» +144 




1+a? 








l+a;* 








l+{»+aj*+aj5 






l-ar+ir«- 


-aj« 






1 + « + JT* + ««— a:*— a!« + a* + a?' 


-aj-jT*- 


-aj* + aj*+a!«- 


_a*~a;^-«8 



-a^ 



i. 



^rf. 


109. 


a^+2ay+y« |aj+y 


2, sfi—fixy+f/^ |a;— y 


«•+ a^ aj+y 


a?*— ay aj— y 


a^+y* 


- ay+y« 


ay+y» 


- xy-^j/^ 


aj»— 3aJ*y+8a!y«— y» | a;— y 


«•- aJ«y ai»-2a!y+y* 


-8a^+8ay« 


-arV+2ay« 


ay«-y« 


a^-J 


t 



6. 



6. 



7. 



DIVISION. 


J 




|«-8 




«"+3aj+10 




ae*+ 4x 




Sa^- «r 




l(te-80 




10a;-ao 




«J*+2aj»-ai«-4r+4 | r-1 




«*- «* «»+8a«-4 




3«»-3a« 




8a*-3af 




-4c+4 




-4r+4 




ac»-«*+8«-» |ftc-8 




3aj»-aiJ« ««+«+8 




ai!«+3« 




aa^-&e 




ar-9 




«aj-» 




«»-«a?-6ay-y« | «*+ar+y 




«*+3aj«+a^y aj«-ar— y 




-8a5»-a^-9a^-«jry 




-8a* -ftr«-3ay 




~«V -8ay-y* 




-af^jf -Sxif-t^ 




8a«-26a6 + 16y ) 4a-36 


5. sc»+6aj«+9aj+4 


|«+4 


8a«— 6aft 2a-56 


«»+4«» 


^•+2aj+l 


-20a6+156» 


2aj« + 9« 




-20fl6+156« 


2aj* + 8a; 

«+4 

«+4 





17 



18 



DIVISION, 



10. 



11. 






2i»*-4a5+2 
2aj«— 4aj+a 



a5»_5a.«- a? +14 

-2a«+6aj+14 
— 2aj»+6aj+U 



j;f. o^u- a«6«-126* 

-4a«6*-126* 
-4fl«6»-12^ 



aj+2 



a^— 3a?— 7 

aj-2 



|fl«-f3y 



i5. aj»-86aj-140 

a!«--10a;» 

10aj2- 86fl; 
10a;*-100aj 



laj-10 



aj* + 10a;+14 



14aj-140 
14a;- 14Q 

i^. a!»-5a;«-46a;-40 | x+A. 

a*+4a;« fl5«-9fl5-10 

-9a;«-46aj 
-9g»-36a? 

-10a;-40 
-10fl;-4 

i5. 7aj»-24a;«+ 5805-21 | 7a;-3 
7a?»-3a;» ai*-3a;+7 

-21aJ*4-58aj 
-■21a^+ 9a; 

4905-21 
4905-21 



ifi. 



a!*-2o5V+2fl^-ajy» 

- 05^+ 

- 05^ + 



«-o^ 

f*— 0^ 



I g-y 



aj»— aj^+aiy* 



i7. 



aj*-5a5»+llaj«-12o;+6 
a4_8a;>-f 8a5« 
-2a5»+ 80^-1205 
-2fl^+ eo^— te 

2a*- 6a;+6 
2a5*- 6a;+6 



ai»-8a5^-8 

a^-2«+2 



DIVISION. 



19 



18, aj*+e4 I a;«+4a?+8 

g*+4fl^+ ag» aj«-4a;+8 

-4jj»- 8aj» 



;g&. 



8aj» + 32aj+e4 
aB>+82a?+64 



i5. 



a7a^-H8afy 



|8a?+gy 



9fl*-(tey+V 



-18afy 






aj»+2aj*+4fl?+8 



^i. 



3aj»-4c» 



4aj»-8fl! 



8a;-16 
&C-16 






I g«-2a;+l 



ic«+aaj*+ai^+aaj+i 






21a«&-55aV 
21o'^6-63aW+81aV 



a*-8a&+6» 



7a*+21a^+8aV+8a6»+&« 



8a*6«-21oV 

8a^-24^+8^ 
3aV-8a«&« 
8aV-»a«ft«+8a6» 



a^-8a&» + 6« 



20 DIVISION. 

g%- g^ + 2fl y 

-2aV + 2a6»-464 



^4- 



Jf5. 



6a!<- 


-96 
-12ir« 




1 3a?-6 


e«*- 


2aj»+4aj« + 8a; + 16 




12«» 








12aH»- 


-245« 
"24flj« 








24a?«- 


-48a? 



4&F-»6 
48g~96 



«•- 


-2a!* + 


3aj* 




aj*+2a5«+a5»- 


-4a?- 


-11 




2a?«- 


&r* 






2a;»- 


4c*+fti^ 














a?*- 


-6a* 














^ 


-2a!»+ 
-4#- 


3aj« 
8aj»+10a? 












-^ 


-4a?»+ 


8ai*-12a: 

llj!»+22a?- 

llaj«+22aj- 


-33 
-33 






a;* 


-81y* 




I 


a:-e% 









g*-3a*y aj» + 3a!V+9a?y» + 27y» 

8aH^ 
3a^-9a;V 

9a;«y» 

9j;V-27a;yg 



27a'^-8ly* 
27a;y»-81y* 



DIVISION, 21 



-8a^y4- eg'y'-6jy 



Gg»— 4a;'y-ag:iy^ 2a;-4y 

-12ar«sf4-8a^4 4^ 



2j;*-ir* 
2a-^-4j;*+2g' 
ar*-2i» 









5i9. 1— a;— 3j*-ir^ [1 + 2aH-^ 



l + gg + J* l-3r+2a:«— a^ 

-ar-4.r* 

2x*h3j* 



- a«-2a;*-aj» 

- «»-2ar*-a* 



91. 



Si. 



ss. 



SJ^ 



DIVISION, 






a&— o— 6+1 



—a*b —ab^—ab- 


-a» 


—a^h —db' 


-a'— a 


-db^ 


+ a-6» 


-at^-ab 


-h^-b 


ab 


+a +6+1 


ab 


+a +6+1 



a»6»+2a6»<?-aV+6*c« 
g»y+fl«6c+ayc 



ab+ac+be 
a6— ac+6c 



a6«<j 
a6»c 



+ a6c«+6«c* 
+ fl6<;« + 6»c» 



12a*-26a»6-8o«6« + 10a6«-86* | 3g«-2fl6+6» 

12g*-8g»6+'4a«y 4a«-6a6-86« 

-184«6-12aV + 10a6» 
-18a^+12a«y~6a6» 

-24fl«6» + 16a6»-86* 
~24/7.»6» + 16<i6 » ~te* 

8a»+8a6+46* + 10ac+86<J+8c» | a+86+8c 
3a*+6q6 + 9ac 8a+26+<5 

2a6+46*+ ac + Sbc 

2a6+46« +66c 



«c + 26c + 8<5« 
ac+36c + 8<5« 



S5. {r»+y»+2»— apy« 

afy + aj*0— 0^— a8«— 2a;^ + y» 

a:% — as^— aj^ +^— yz'+a* 
a^g — a!g»— aryg +y»g— ygj+gS 



I a^— gy— ajg+y*— yg+g* 

a;+y+g 



DIVISION, 

S6. cfi-h* I a»-2g«&-H2q5*-y 

2g^y~4a»6»+4fl»y-agy 

oV-2a»6*+2a&»-y 



57. 



^. 



-2aj+ 6ic»- ftr»-!-2a5< 



aj«- 8a!»+3flJ*-a!» 



55. l-81y* I 1-% 



V-27y» 



27y»-81y« 
27y»-8V 



a»+31a-56 | tf'+4fl+7 

a»+4g*+ 7a» a»-4a«+»a-8 

-4^- 7a» 



9o»+28a*+31a 



- 8a»-32a-5» 

- 8a«-82a-5« 



24 


DIVISION, 


40. 


a!»-6a?+5 | a5»-aaj+l 




aj«-2a^+a!* a* + 2ir« + 3aj»+4aj+5 




2a!*-a!» 




2aj*-4B*+2a!» 




3«*-2a^ 




3jr*-&r«+3ir* 




4r8~3af*-6a? 




4aj8-ar»+4r 




5aj«-10a; + 5 




&r*-iar + 5 



41: a»+2a«-4fl5*-3^-fiai*-2a?-l [ g»->-2r~l 

-3ar*~aaj»+12fl^ 
--3ar*-6a^^ 3a:g 



a5»+2flp— 1 



^. a59+ar»+3a:*+aB»+l [ ir«-arf+3a*— 2ar+l 



%x'— a*-,^3ar^-f2a* 

ar«-4r* + 6a^-2a» + 2a;» 
8g*-6a E ^->-9g;*-ga!^-H3g' 
2a*-au*+4i!»- ir« 
2g»-4g*-hftr»-4a!*+2a r 

jc<-2a'»+3ir*-2ar-»-l 
a?«-2ar»+ar^-ap+l 



DIVISION. 26 

4S. aj«-18aj*-12aj+8 | g» + 8a;-2 

- 3a!»-llaj* 

- 8a?^— 9a?*+6g « 

- 2ir*-6ar» 



-4a!*-12flj+8 ^ 

^ • 2a!«-9aj«-8aj«-l |_^+&^to+l 

2a;» + 6fl^-f ftg*+ 2a^ 2x»-«j!» + 8a;-l 
-6a^-15aj*-l(k» 
-6aj»-18ar*-18aj^-to« 



8a^+ 8ir» + &i;* 
8aj*+ 92^+92^ + 33? 



#5. 3a;*-4ar*+43jc"-36 | a?«+5a;+3 

8a!»+l&r^+ 9flg» 8fl?»-15aj»+2(kr-12 

-15a?*-55a*+ 43i* 
-15a;*-75a;»- 45a:» 
20a;»+ 88a?« 
20j;»+100a?« + 60a? 



- 12a-*-60a?-36 

- 12a?*-60a:-36 



46. aW + 16a<-6<!i«-15a-5 | fl^+2 a»-3<i--l 



''^'^ '^^l-^'^-ffL a»-2a* + 4a*-5«» + eKz«+6 

"~ 2a» + 3a''+"a* 
- 2a«- 4 a^ + 6g»+ 2a ^ 

4o* + 3a^- 5fj«- 2a* + 16a* 
4a8 + 8a^ -1^*- 4a * 

-oa"- 57» + 10flr* + 20a* 
-5a^ -tOa» +15a*+ 6a» 



'5a« + 10a»+ 5a*- 5a»- 5a« 
fv« + lO o* ~15a»- 5a^ 

5a4+10a*-15a-5 
5a* + 10a»-16a-5 



26 DIVISION. 

k7. aj»«-20aj*+62aj«+3aj»+16aj-852 | a?*-f 2g»-5a;-ll 



-2aj»4-5flj'' + lla;« 

4c8+8a^ -20aj«-44aj* 






7aj«- 2a^ +29{r»+ 3ir« 

7a^4-14a^ -35a^-77a;« 

-16aj» +64c«+80aj»+ 1&» 

-16g^-32a^ +80a;«+176a ; 

32aj*+64r« ' -16(Kr-352 
32a^+64a^ -160a;-352 

^. aj' + 389ary-149a!2^ + 115y' [ a^-h3a;^y-yy»-Hy» 

a'^+3g*y- a^y«+ aV a^~3^+10ar»y«-34jry«+115y* 

— 3aj*y+ aj®y*— ajy 
-Sai'y- 9a^y^+ 3aV~ 3a^ 

10a!»y«- 4aV+ 8a;V + 389a;V 
10^V+30ajV- 10irV+ lOicV 



-34ajy+ 13icV+379a;V-149a;3^ 
-343V--102aV+ 34fl^y^~ 34a!y« 

115aV + 345a*y«- 115ajy« + 115y^ 
115aV + 345 g»y^- 115a^+llCfy^ 

^. 82aj8+4ic«-2a^-l [ 4a^+4fl^ + 2a; + l , 

82a^+32a^4-16a!»-i-8!r'^ 8aj*-8ic*+4c8--2a!»+2aj--; 
~82a?''-16a^- 8aj* 
-82a^-82aj«-16a^-8ic* 



16a!«+ 8flJ* + 8ar*+4jr» 
16aj« + 16a^+8a?*+4ic« 



- W -2aj» 

- 8ar*-8jr*-4u»-ar* 



8a;*+4a!» 

8a'*+8a'^-4fl^ + 2a? 
-4aj»-4r«-2a;-l 



27 
60. 



wjw- 6w»+5m-2 


DIVI8I0N, J 
1 m*+2m^-9m-2 


mw + 2w»-3m'-2m« 


7»«-2m»+4m*-6m»+em*-4m+l 


-2m» + 8?w''+2m« 


4m» 


4m«+8m'' 


4m«- 4m» 

-12m»- 8m* 


-5m'- 
-6m'- 


4m«+ 8m»+ 8m*- em» 
lOm* +15m*+10m« 




6m«+ 8m»- 7m*-iem» 
6m«+12m» -18m»-12m* 




- 4m»- 7m*+ 2m»+12m* + 6m 

- 4m»- 8m* +12m* + 8m 




i„4+2m» -8m-2 
tn*+2m* -8m-2 



5i. aj8-61a*y«-56ajV + 188ay'-Mfy« | g»-3a!*y-4ay»+ejy» 

g8-3g'y- 4g«y«+ 5a*y 8 ir» + 3aj<y + 13a;»y*-5«"y*+22ay« 

8aj'y+ 4aj«y*-66a^y» -IV 
8a;>- 9igV-12a*y» + 1 5a!V 

18g*y»-89a^y»-62flV + g5aV 

- 6a;y+37irV-65a:y-56aV 

- 5ar^y» + 15xV + 20gV-25a;V 



22«y-85irV-81«V + 186ay' 
22gV-66icV-8&cV-H10ay' 



-19fljV+57aV+ 76ay'-96y8 
-19aV-h57gV-h 76gy'-8fi>y8 



28 FACTORING, 



-2tf' + 10a»- 0«*-h 8«* 



-13a«-f50a'- 8a*+34a» 
-13tf'* + 65a»-:;9//^ + 52a» 



rKi^+31a*-28a» + 52a« 



rt^-10rf3.f28a«-19o 
«^- rM5+ 3a=»- 4a 



- 5a^ + 25a«-15a + 20 

- 5q» + 25a*-15^g + 20 

55. m«-57mV + 58wV-9n« [ m8 + 7w»n-4myt«-3/?» 

m*-{-lmhi— 4ffl*yi'— 8i» '/i^ m^—lm^n —A^rnn^ + 3/t» 

— 7m*n— 53f»*ii*+ 3wV+68m»n* 
— 7w^yi-4 &m*/ ^* ->- 28i»»»* H- 21m V 

— 4w V-25w3yi3 + 37?»«n* 

- 4«*»«-28m»/*«+16m»?i*+12fwn* 



3»»»/t« + 31m«/i*-12mw»-9n* 
8w»7i» + 21w««*— 13TOn»-9n* 



Art. 135. 

1. (fna?+f»y)+(2ir+^) = w(aj+y) + 2(aj+y) = (w + 2)(aj+y). 
(<M;+te) + (a+6) = «(a+6) + l(a+6) = (a?+l)(o+6). 

.^. (4j; + 2aa;)f(6+3a) = 2a;(2 + a) + 3(2+a) = (2aJ4-3)(2+a). 
(ac + &c) + (ad+W) = c{a+h)-\-d{a-\-h) = (c + d)(a-f6). 

5. (a5 + a)-(36 + 3) = a(6 + l)-3(6 + l) = (a-3)(6+l). 
(3ay-y)-(6j?-2) = y(ar-l)-2(3fl;-l) = (y-2)(3aj-l). 

4. (2j^ 4- 3t7/)— (2maj + 3my) = a; (2a; + 3y)— m (2a; + 3y) = (a;-m)(2« + 3y)t 
{9.Q^-^r)^-{mx-%m) = aa;(a;— 3) + m(ar— 3) = (2a; + m)(a;-3). 

5. {m^—qx-\-pq)^{mqx^a^+px) = 5'(f«5'— ar+p)— ar(mj— aj+p) 



FACTORING. 20 

(7. {ap+aq-as)-'{ep'\'Cq—e») = a(p+gr— «)— c(p+5'-«) 
= (a-c)(p+gr-«). 

7. (ar— a«+2an) + (36f-26c+4&w) = «(r— c+2?i) + 26(r-<j+2n) 
= (a + 26)(r— <r4-2/i). 

^. (aaj— «?+26aj)4-(ay-fy+26y) = aj(a— c+26)+y(a— c + 26) 
= (a?+y)(a-<j + 25). 

5. (3a6+o<f) + (66<5 + 2«i)-(12a6c + 4acd) - a(36+d)+2c(36+d) 
-4ac(36+d) = (a + 2<;-4fl<;)(86 + rf). 

i^. (2«m -2arf)— (6w— 6<0— (cm— CI?) = 2a(w— rf)— 6(m— d)— c(m— d) 
= (2a-6-c)(m-d). 

ii. (3an + 2ar+4ac)-(6&» + 4&r + 86cr= a(3n+2r+4c)-26(8n + 2/-+4c) 
= («-26)(3/i4-2r+4c). 

i;?. (aw 4- 2ar — ocef) + (6n« + 2brB—hcds) = a (n + 2r—ed) +bs(n+ 2r—ed) 
= (a+b8)(n-\- 2r — cd). 

i5. (2ax—ay—az)'\-{2cx—ey—cz) = a(2a;— y— «) + c(2a;— y— «) 
= (a + c)(2ir-y-z). 

i^. (67ia?-2pa? + 4«r) + (9ny-3py + Oay) = 2x {3n—p + 2«) + 8y (8n-p + 2«) 
= (2j; + 3y)(3»-p+2*). 

^5, (6<ia;4-46a?-2a;)-(6ay+4&y-2y) = 2ar(3a + 26-l)-2y(3a + 26-l) 
= (2ar-2y)(3a + 2&--l). 

16. (21a?-14y-85) + (3na;-2/iy-5n) = 7(3iB-2y-5) + n(3iC-2y-5) 
= (7 + »)(3aj-2y-5). 



^i-^ 139. 

1, (aj»-»-2aaj+a*) + 6j;+6a = (aj+a)(a?+a)+6(a;+a) = (a;+a + 6)(ir+a). 

:?. ({r»-4flaj + 4a«) + 9aj-18a = (aj-2«)(ar-2o) + 9(aj-2a) 
= (aj-2a + 9)(a;-2a). 

5. (w*— lOw + 25)— WW + 5w = (w— 5) <w— 5)— n (m—S) 
= (m— 5— n)(?»— 5). 



30 FACTOBINQ. 

4. (a!»-14B+40)-5aaj+86a = (aj-7)(aj-7)-6a(aj-7) 

= (a^7_5a)(a5-7). 

5. (a*-6aaj+9aj«)+2a-6aj = (a—dx){a—3x)+2(a-Sx) 

= (a— aB+2)(a— 8ar). 

6. (y'+2y»+a«)+^»+6^ = (y+2)(y+«)+6y(y+2) = (y+e+6y)(y + «). 

7. (6»-86«c4-36c»-<j»)-4fl* + 4flc = (6«-26c + c*)(6-c)-4a(6-c) 

= (6»-26c + c«-4a)(6-c). 

^. (257i»— 10»»/n-w«)— 30»r+6wr = {5n—m)(5n—7n)—Qr{5n—m) 
= (6n— 7»— Or) (6n— »»). 

5. (9aJ»-24fly+l%«)-15a» + 2Q2^ = (3aj-4y) (3a;-4y)--5e (»aj~4y) 
= (8a5-4y-5«)(3a;-4y). 

ia (4»aj«-28a?+4)+21a^-% = (7^5-3) (7a?-2)+^(7aj-2) 
= (7aj-2+8y)(7a;-2). 

ii. (w*-6wV + 97i*)-6w*p + 18w«p = (m»-8w»)(7»«-3»«)-6p(?»«— 8«») 
= (t»«-3»«-6p)(wi«-3n*). 

Jg. (4»« + 4» + l)-10mw— 6w = (2n + 1) (2n + 1)-57» (2» + 1 ) 
= (2»+l-6«») (271 + 1). 

i5. (a?8 + 6a:y + 9y«)-2«r-6cy = (a; + ^)(a;+%)-2c(«+9y) 
= (a;+3y~2<j)(« + 3y). 

i^. (a!*-14ijy+49y»)-12aj+84y = (dj-7y)(aj-.7y)-12(aj-7y) 
= (x-7y-12) (aj-7y). 

i5. (9ir»-12a!y+4y«)-12aj+8y = (8a?-2y) (3a?-2y) - 4(3aj-2y) 
= (3aj-2y-4)(3a?-2y). 

16. (a*iX^-Qabx + 96«) + l\acx-dSbc ^ (aar-86) (aaj-86) 4- lie (a«-86) 
= (a«-36+llc)(aa?-36). 

i7. (a*-4a«6+4&»)-5a«(j + l(»c = (a«-26) (a«-26)-5c (a«-26) 
= (a»-26-6<;)(a>~26). 

i5. (4fl8-4^ + 6»)-12ac + 66c = (2a-6) (2«-6)-6c (2rt-6) 
= (2«-6-6c)(2a-6). 

i5. (ii«+4p7 + 47«)-t2pr-247r = (l>+2s')(p+2g)-12r(p+2g) 
= (p-^22-l2r){p + 2q). 
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50. (4c«-12af+W»)-6aftc+»aW = (3c-8d)(2c--8d)--8a6(3c--8d) 

= (2<j-8d-3a6) (3c-8d). 

51. (49a«+42a& + 9&«)-91a-396 = (7a +36) (7a +36)- 18 (7a +36) 

= (7a + 86-18) (7a + 86). 

SS. (26a«-20a6 + 46«)-10a26+4a6» = (5a-26)(6a-26)-aa6(5a-26) 
= (5a-26-2a6)(6a-26). 

53. (a'7»* + 6am + 9) + 5awMJ+16flJ = (a«i+3)(am+8) + 5aj(am+3) 

= (am + 8 + 5a;) (aw + 8). 

54. (»aj« + 12a;+4) + 18aaj+12a = (8a: +2) (8a; +2)+ 6a (8a; +2) 

= (3aj+2 + 6a)(8a;+2). 

55. (25«» + 80ajy+9y«)-20ar-12y = (5a;+^)(5a;+^)-4(5aJ+?y) 

= (5a;+3y-4)(5aj+8y). 

1. a*-81 = (a«+9)(a«-9) = (a«+9)(a+8)(a-8). 
;?. a;» + y* = (ir+y)(a;*— a^V+aV— ^+y*)- 
5. a;8-l = (a;* + l) (a;*-l) = (a;*+l)(aJ* + l)(«»-l) 
= (a;* + 1) (a;« + 1) (a; + 1) (aj-1). 

4. m^—n^ = (m—n) (wi* + mhi> + m*n* + mn* + «*). 

5. a;«-y« = (a;»+y»)(ir»-y») = (a;+y)(a;«-ay+y«)(aj-y)(a;*+ajy+y^ 
5. a«-125 = (a-5)(a» + 5a+25). 

7. a»-l =(a-l)(a* + a»+a»+a + l). 

^. a;8+64 = (a;+4)(a;2-4aj+16). 

, 9. a"-6" = («« + 6«)(a«-6«) = (a«+6«)(a»+6»)(a»-6») 
= (a«+6»)(a+6)(a*-a6+6»)(a-6)(a«+a6+6^ 

10. a;'^ + 32 = (a;+2)(a;*-2a;»+4a;*-8aj+16). 

ii. a^+8yi» = (a;+2»)(aj«-2«aj+4»«). 

12. a8+216 = (a+6)(a*-6a+88). 

IS. a;»+1000 = (aj+10)(a;»-10a;+100). 

U. a;*-100=:(aj« + 10)(«»>-10). 
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15. l+aj'rrCl+ajXl-aj+aj'-iB'+ic^-a^+aj^). 

16. a;"-y w= (x-y) (a^* + ar"y + a^Y + a?* V +a; V + ajV + «V + « V + aj»y8 

+ a*y» + aj^» -i- ajay" + aJ«yi« + rry" +y"). 

i7. aj»+343 = (a; + 7)(aj*~7ic+49). 

= (a« + l)(a + l)(a*-.a+l)(a-l)(a«+a4-l). 
SI. aV-5«y« = (aa;+6y)(aa;-Jy). 

J?;?. a;*-625 = (aj»+25)(ic»~25) = (a!«+26)(a;+5)(a;-5). 

;?^. 6«-64 = (&8 + 8)(&»-8) = (6 + 2)(6«-36+4)(e>-2)(J« + 26+4). 

:^5. aj« + 243 = (aj + 3)(a^-3«8 + 9a^-27a;+81) 

;^6. iB*+4ry+4y* = (aJ4-2y)(a; + 2y). 

;?7. a«-6aft + 96» = (o-36)(a-3&). 

28, 4a«-12aaj + aaj« = (2a--8a;)(2a-3a;). 

;?9. 16w«-407» + 25 = (4w--5)(4m-5). 

^a ar«-10aJ4-9 = (a;-l)(a?-9). 

5i. aj«-34a;+225 = (ir-9)(a;-25). 

32, a;« + 5a;-14 = (a; + 7)(a;-2). 

^5. aj4-26aj«4-25 = (aj«- 25) (««-!) = (x+5)(a;~5)(aj+l)(a;-l). 

5-^. a» + 6a+8 = (a+4)(a+2). 

35. f?»*-29m« + 100 = (w»-25) (i»>-4) = (m+6)(m-5)(w+2)(m-2). 

5^. a^-6a?-14 = (aj-7)(aj+2). 

^7. 16a» + 50a-21 = (2« + 7) (8a-8). 

^^. 3&»-26-16 = (36-8)(& + 2). 

55. 3y«-25y+28 = (8y-4)(y - 7). 

40. 20«-7e+6 = (2»-8)(2-2). 

4i. 5a»+22a+21 =(5a+7)(a+8). 
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4B. 16aj*-62a!*+21 = (au^-B) (3aJ»-7). 

43. 10p»-41p-f89 = (ap-8)(6p-18). 

^ aj*— 16aj + 64 = (a5-8)(aj-8). 

46. 10»»«+19m-16 = (5w»-8)(3i»+5). 
-^. (te* + aj-3 = (8a;+2)(aaj-l). 

47. 2flJ«+aj»-6 = (2a!»-3)(aj»+3). 
4^. 4a?*+13aj»-13 = (aj«+4)(4fl^-8). 
^. 4n«-.a0»+26 = (2»-6)(3n-5). 

60. 49aV + 154a!y+121 = (7ay+ll)(7ajy + ll). 

5i. a«-6« + 26c-c* = aM*'-26c+(5«) = a*-(6-6)* 
= (a— 6+c)(a+6--c). 

= (6 +«)(«•— a?') = (6+a;)(a+aj)(a— «). 
55. aj*«2ajy+y«-4«» = (aj-y)»-4«« = (aJ-y+2f)(aj-y-2»> 

54. »aj»+2(^-4y*-2&« = »aj»-(4y*-2Qy»+26e«) 

= 9a^-(2y-5e)» = (ar+2y-5«)(8a;-2y+5e). 

= (a-aj)(aj«-6») = (a-a')(aj+6)(a;-6). 

55. (aj»-y£)«-16«« = (a?-^ + 4e)(aJ«-j^-4£). 

57. (a«-&«)»-(c«-<?)» = (a*-6«+(5«-d«)(a«-5»~c»+cn). 

68. ax— cff ■{'(»■{' ay— ex—az = (aaj+ay— a«)— («B+€y— «) 
= a(a?+y— «)— c(jj+y— «) = (a— <?)(«+ y—e). 

59. 9a5»-16ay-«aj+efy+l =(9«*-te+l)-(15fly-^) 

= (8aj-l)(8a;-l)-%(3aj-l) = (3aj-l-%)(3«-l). 

60. fnx—nX'\-2l>y+my—nff+2bx = {mx—nx-\-2bx)+(my—ny-^2l>y) 

= a?(t»— » + 26)+y(m— n+26) = {x+y){m—n+2b). 

61. 6aiy— 3fna;+9ny+6na;+4a^— 8my 

= ((fay — 3my + 9»y) + (4c*— 2ma5 + Cwa?) 
8^(2«-m+8f»)+2x(2cB-m-i-8») = (%+2a!)(2a;-m + 8»). 
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6S. a!»+3a5»-19a;-20 = (aj-4)(a5+5)(aj + l). 

= (2y+7)(2y+7)-8»(2y+7) = (2y+7-8»)(2y+7). 

64. aJ»-10flJ» + 31a;-30 = (aj-2)(aj-8)(aj-5). 

65. aj8-9aJ»-22aj-fl20 = (a;-8)(a;-10)(a;+4). 

66. 2ay-a«-y*+J» + c«-26c = (6*-26c+(j»)— <a«-2ay+y^ 

= {p—ef—{a—yf = (6— c + a— y)(6— c— a+y). 

67. aj»-4iJ«-17a; + 60 = (ar-3)(aj+4)(fl;-5). 

6^. 16a!«-40{ry-24r+3Qy+25y* = (lfti!«-40ay+2fi|y«>-(24«- 
= (4p-5y)(4r«5y)-6(4aj-5y) = (4iJ-~5y-6) (4iJ-5y). 

69. aj»+6««-27aj-140 = (aj+4)(aj + 7)(aj-5). 

= a'(a+6+c)— 6c(a+6+c) = (a»— ftc)(a+6+c). 
71. ali^-'abx—aosy-\-aby-{-lj^x-\-bxy—ba^—a^p 

= a6(&+y)— a«(&+y)+6a;(J+y)— aJ*(&4-y) 

= (oft— aaj + to— aj»)(&+y) = [(oft— aa5)+(6aj— {r*)](&+y) 

= [a(J>-x)+x(b—x)](b-{-y) = (a + a;)(6— aj)(6+y). 

7:?. 2i»aj— 4mr+8naj— «c— ftwr+2cr = (2ma; + 37ia;— «r)— (4wir+Cnr— 2cr) 
= ar(2m+8n-r)-2r(2m + 3n— c) =f (x— 2r)(2w+8/i— cX 

75. a«-6*-c« + d«-2a(i+2ftc = (a«-2<i^+d»)-(J»-26c+<5«) 
= (a-df—Qf-cf = (a-d+6-c) (a-d-6+c). 

74. a*+J»c'-f66om+2a6c+5am = (a«+2a6c + 6«<;«)+(5aTO+56c»>) 

= (a+6c)(a+6c)+5w(a + ftc) = (a+&c+5i»)(a+6cX 

75. a* + 4a*m + am^-^Gm^ = (a + 8m) (a + 2i») (a—m). 

76. a!»+2ajV-23ay«-6(y = (j;-/^)(aj + 4y)(aj+^). 

77. aa?+2ftaj+«j--ay— 2^— <^ = (aa; + 26aj+ca5)— (ay+2^+«y) 

= «(a+26+<j)-y(a+26+c) = (aj-y)(a + a6+c). 
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Art. 144. 



15a'a» = 8x5xa*xa;xg 
H.C. D. = 8xaxaj = 802. 



Sa^hu/t^w = 8xa*xftx«xt?'xtg 
H. G. D. = axbxuxv = abuv. 

Aalt^ = 2x2xax(* 
12a*&x = 2x2x8xa*x6xfl^ 
8gyy = 2x2x2xaxyxy 
H.C. D. = 2x2xax6 = 4fl*. 

Slajy^ = 8 X 3 X 8 X 8 x aj» x y» X « 
4&absifi)f^ =:8x8x5xgx&xa^xy*xg « 
H.C.D. =8x8xiB*xy«xe = 9aj*yV. 

a*+2a6+ft» = (a+6)(a+6) 
o«-y =(a+6)(a-6) 



H. C. D. = a + 6. 



& a5»-l = (a:+l)(aj-l) 

a?»-a?-2 = (g4-l)(a?~2) 

a CD. =x+i. 

7, i»» + n* = (w» + n) (m*— i»n + »«) 
ffl*— n* = (m+n)(»i"-n) 



H.C.D. = !»+». 

A a* -h 2a-8 = (a + 8) (a— 1) 

a«-H5a + 6 = (a4-8)(a-h2) 
H.C. D. = a + 8. 

A «»-&r-10 = (a;+2)(aj-6) 

a?'-8fl;+15 = (a;-8)(a;~5) 
H. C. D. = a?-5. 
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10. 3aj»-3aj»~136ar = 8a?(a5«-aj-43) = 3a;(aj-7)(aj+6) 
5a^~55a;+140 = 5(a;»-llg+28) = 5(a;-7)(a;-4) 

H. C. D. = aj-7. 

11, m*—m—4Si = (w— 7) (w + 6) 
w» + 15?/i + 54 = (wi + 9)(m-h6) 

a CD. = w + 6. 

i5. 6»-6-110 = (&+10) (6-11) 

y-166+55 = (6-6) (6-11) 
H. C. D. = 6-11. 

15. 6a(a^+6«+6) = 5a(aj+5)(aj+l) 
gwa; (g*- a?^30) = 5wa;(g+5)(a;— 6) 

H.C.D. =5(aj+6) = 5aj+35. 

X^ a^-13« + 36 = (aj-4) (aj-9) 

a!«+a?-90 = (ar4-10)(a;-9) 
H. C. D. = aj-9. 

i5. aj»-23aj+ 182 = (a?- 11) (aj-12) 

a!«-4F-77 = (a?-ll)(a;-h7) 
H. C. D. = aj-11. 

16. 2aj«-a;-15 = (2aj+5) (aj-8) 
6a^ + 13a;-5 = (2a; + 5)(3a?-l) 

H.C. D. =3a;+5. 

i7. 6aj^-19a; + 10 = (aB-2) (3a;-5) 

8a^-14fl;+8 = ( 3a;-2)(g-4) 
H. C. D. = 3aj-2. • 

18. a^+27 = (aj+3)(aJ«-3a;+9) 

aj«-9 = (aj+8)(a;-8) 
2^* + 5a;-3 = (a?+8)(2a;-l) 
H.C. D. =aj+8. 

19. ai»+4aj+4 = (aj+2)(a;+2) 

ic«+8 = (a;+2)(aj«-2aj+4) 
2a?»+a;-6 = (g+2)(2a;-3) 
H.C.D = aj+2. 
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BO. a^+6aj+9 = («+8)(«+8) 

aj«+aj-6 = («+8)(a!-2) 
8a^+7a;-6 = (g;+8)(8a;-2) 
H.C. D. = a;+8. 

«. aj»-125 = (aj-5)(aj»+to+8B) 

a!»-10aj+26 = (a;-6)(aj-5) 
2fl^-llg4-5 = (a?-5)(2a?-l) 
H. C. D. = ar-5. 

«f. 8y»-216 = 8(y»-37) = 8(y-8)(y«+%+9) 

V-24y+86 = 4(y«-^+9) = 4(y-8)(y-8) 
lV-2%-12 = 2 (5j^«-18y-6) = 2(y-8)(gy>2) 
H. C. D. = 2(y-8) = ^-6. 

tS. a»-276* = (a-36) (a« + 8a6 4-96») 

a«-6a6+96» = (a-86)(a+86) 
2g«-a6-l5y = («-3&)(2a + 5d) 
H,C.D. = a-86. 

24. 8a»-48a = 8a(a*-16) = 8a(a»+4)(a«-4) = 8r*(a«+4)(a-2)(a+3) 
2a»6-166 = 26(a«-8) = 26(a-2)(a«+2a+4) 
6a«c-2ac = 5c(a»-4) = 5<;(a-2)(a+2) 



H. C. D. 


= a-2. 

Art. 147. 






aj«+2»- 


-8 ) a!»+5aj+6 ( 1 








aj»+2ir-8 








8) 8a;+9 








a?+8 ) ir*+2a!- 


-3(«- 


-1 




aj« + ar 








— X- 


-8 






— a;- 


-3 





Hfinoe, H.G. D. = fl;+8. 
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S. aj»+4flJ*+»-6 ) a!»-6aj»+llaj-6 ( 1 

-lOx ) -Ito^-hlOa; 

x—l ) {c8+4a!* + ir— 6 ( a!«+6a;+6 

g»- ar« 

5aj«+ ar-6 

6aj-6 
Hence, H. C. D. = «-!. 



ai^+«-3 ) eaj*- 8aj+ 2 ( 8 
6ig«+ 3a;- 9 
-11 ) -lla?+ ll 

aj— 1 ) 3a;«+ a;-8 ( 3aj+8 
2a ;«-2j? 
8a;-8 
8a;- 3 

Hence, H. C. D. = a;— 1. 

4. 4)12^88«+128 

8a;«-22a;+ 32) 3a;»-33j;»+ Oftr- 84(a;+ll 

8a;»-22 a; »+ 32 a; 

-llic»+ 64a?- 84 
— 8 



38a;»-192aj+252 
33^-242« + 852 
• 50 ) 50a;- 100 

a;-2 ) 8a^-22a;+32 ( 8aj-16 

3a;*- 6a; 

-16aj+82 
-16a;+32 
Hence, H. C. D. = a;-2. 
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6. aic»+9a^+4»-16)4aj«+ 8flj»+3ar+20(3 
4fl^-hl8a;«+8a;- 80 
-5)-10a5«-6a;+50 



&»■+ a?'~10a? 

&i^+14»-16 
8gt+ 4,.-,4 o 

5 )l(te+85 
2fl;+ 5 



-4a;-10 
-4r-10 



Hence, H.O.D. = 2x+fk 



a!*-9ar» + 29jr«-89a:+18 

4 

4r»-27aj*+56a;-83)4r*-8eaj»+lie««-156a;+ 72(aj+9 

, 4 a^-27^+ 5ga^- 33g 

- 9ir»+ 60a;»-123a;+ 72 
-4 



8«aj»-240j^ + 492JJ-288 
8«ar»-243iE* + 504flj-297 



aj*- 4aj+ 8 

fl^-4r+8 ) 4flj»-27a;»+56aj-88 ( 4r-ll 

4r»--16a;»+ l2x 

-llj^ + 44a;-88 
-llar» + 44a;-88 

Hence. H. (\ D. = aj«-4a?+ 8. 



40 HIGHEST COMMON DIVISOE. 

4 

aOaj*+aj»-l ) 10(Xr*+30aj»-4aj-4 ( 6 
100a;*+6ic«-5 



20aj*-5a!»-4a^+aj 



&B»+5aj»-ar-l 



5aj»+5aj»-a;-l ) aOr'- 5aj»-4c+l ( 4 

20iP»+20a?«~4a;-4 
-6)--25aj»+6 



6a^-l ) 5aj»+6ar«-a?-l ( aj+1 
5g» -a; 
Cte* -1 
&»« -1 



Hence, H. C. D. = 5a^-l. 



- ic»+6aj«-9aj+4 



-«»46a!^-9a;+4)a!*- {r«- 2a^+ 8aj- 1 ( -aj-5 

5aj»-lla^+ 7aj- 1 
5a^-30a^+45a;-20 
19)19aj«-38a;+19 



aj»- 2«+ l)aj»-6aj*+9aj-4(a;-4 
a^— 2a^+ a? 
-4aj«+8aj-4 
-4a^+8«-4 



Hence, H. C. D. = ««-.2«+l. 
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2a5«-96fl!^+14 = 2(«»-4ai?+7) 

art-48aJ«+7 ) W- 48aj*+ 1 ( 7 
7aj«-386a!«+40 



-48 ) - 48a^4-3a6g«~48 

«*-7a;* + l ) aJ»-48flj«+7 ( a^+7 

g*— 7a^+a^ 

7a!*-4»a*+7 
7aJ*-49a^+7 



Hence, H. C. D. = a?*— 7aj»+l 

10, ^•+a!*+a!»-aj-2 ) a*»+a!»-aj»-aj»— 1 ( 8 

au»+2aj*+2a*-2a;-4 



{r»-2a?*-3a!»-aj«+ar+8 



fl^— ar«— 8aj«— aj*+2a;+8 ) a!« + aj* + aj«— aj— 2 ( a?+8 

a?<'-2a^- 3 a^-a^+2a^-h8g 

2a;» + 4r* + 2aj»-2aj«-4fl;-2 

2g'-4fl? *-6a!»~2g»-h4a;+6 

8 ) 8a^-har»-8a?-8 

a^+ a!»— «— 1 

. ««+aj»-«-l ) flj»-2ir«-8aj«-a^+2«+8 ( «-8 

-8a?*-8ir» +3aj+8 
-3a^-8a^ -h3a?+8 

Hence, H. CD. = a?*+aj«-aj-l. 



oj* — 6a?+6 



»»— 5aj+4 ) «•— te+5 ( 
^— 5a^+ 4aj 



6 ) 6a;«-10a?+5 
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a^-2af+l ) aH^-5a;+4 ( aj»+2aj» + 3a;+4 

2aj*--{r«-5aj+4 
2«*-4i» + 2a!« 



3a:»-2a:»-5a?+4 
3ar»~to«+3a? 

4aj»-8a;+4 
4c«-8a; + 4 



Hence, H. C. D. = a;«-2a; + l. 

i;f. a!« + 17a^-13»+2 ) a*-3ir* + 25a;«-89a; + 14 ( 1 

a;* -hl7ic'~13fl?+ 2 

-2 ) -2ig* + 8a:«-26j?-H2 

{r*-4a!« + 13a?- 6 

a^-_4a.»4.13a._6 ) aj«+17a^-13a; + 2 ( a!» + 4 
a;«— 4fl^+13a^- 6a;» 

4ir*-13a;« + 23aj«-13iF+ 2 

4j^ -16a^ + 52a?- 24 

-13 ) -13 a^ + 39j^-65a;+26 

0^- 3aj2+ 5aj- 2)ir*-4a^ + 13aj-6( aj+3 

fl^— 3a^ + 5a^— 2 a; 

8iB»-9aj« + 15a--C 
3g»-9a;»-hl5 a?-6 
Hence, H. C. D. = «»— 3ar» + 5a;-2. 

iJ. «5-17»» + 7a:«-9 ) «^-16»» + 2a;«4-5a;-12 ( 1 

g^-17a!8+7a;> - 9 
«»— 6ar*+Cir— 3 

aj«_5iB*+5ar-3 ) «^-17ar8 + 7««-9 ( aj« + 5a!+8 

5jr*-22aJ»4-10a;»-9 
5a^-25a!8 + 25a'«-15a; 



32«-15a;« + 15a:-9 
3j»-15 a? ^ + 15a;-9 
Hence, H. C. D. = ar8_5^«^.5^_3. 
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2a;^-82g» + 4a !« + 10fl;-24 
-5 ) -5j *f20a;8 -10j;-H5 

aj*-4af»+2ii;-8 ) a*-ieaj» + 2aJ»4-5ir-12 ( ar + 4 

4aj4— 16aj» + 8a?-12 
4g *-lftc» + 8a;-12 

Hence, H. C. D. = a;*-4r»+2aj-3. 

i5. aV + 83«V-48a»aj + 54o« = a* (aj» + 88aj8-48ar + 64). 

2wn8aj»-48i»/i«aj»-26m»V-3«i»»« = 2mri*(«*-24i:«-13aj"-18X 

ir* + 83ir»-48aj + 54 ) {r*-24jr»-18.r«-18 ( 1 
a* + 83a^-48a;+54 



-24 ) -24j »-96^»^- 483-~7 2 
it«+ 4it*— 2aJ4- 3 

it» + 4fl5«-2aj+8 ) a* + aSar»-48^ + 54 ( a;«-4flj+18 

g*+4a^- 2a;»4 - Sa* 

~4ar*+ 2a5» + 80a5*-48aj+54 

-4j*- 1 6j;»4^ 8a !'-12a ; 

18jr» + 72«*-36« + 54 
18ig» + 72a^-8ftr+64 

Hence, H. C. D. = ic» + 4a3*— 3a;+8. 

= h (a*-5aV + 9aV + 112flMJ* + 147c*). 

tf4a?-5/i»c«a;-12ar»a;+28c«ar = a?(fl«— 5a«<j«-12a<j» + 28c*). 

a*-5aV-12a<j»+28c* ) o*-5aV+ 9</*c» + 112ac* + 147c* ( a 

a*~5< i»c »-12a»c»4- 28^<^ 

21c» ) 2\a?d^+ 84^f<^ + 147c* 
a*+ Aac + 76* 
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tf«+4flc+7c* ) a*-6aV-12a<j» + 28c* ( a^-Aan-^-ii^ 

-4a»c- 12a«<j«- 12ac» + 28c* 
--4fl»c~16gV-88gc« 

4aV+16a<j»+28c* 
4aV+16flC» + 28c * 

Hence, H.C.D. = a«+4a5+7c'. 



i7. ««+8aj»+9jj«-2 ) aJ«-8«*+8aj»-l ( 1 

a*+8a!»+9fl;»-2 



-3ic*-8a!»-6aj«+l 



(Divisor mult, by 3.) 
-3aj*-8aj»-6ir» + l ) 3aJ» + 24a*+27a;«-6 ( -ir» + 4aj-28 

2 ) -~8a^-ftg*+24ig» +28g'--6 
-4a^-3aj*+ 12aj» + 14r»-3 

3 

-12ic»- »jr*+ 86ar» + 42a^-9 

-12a;^-32a^- 24a^-\- 4 x 

23aj*+ 60aj»+ 42a:»- 4aj- 

8 

69a?*+ 180a*+ 126aj»-12a;-27 

69fl^ + 184fl!»+188a^ -28 

-4 ) ~4a^-- 12g«~12a?— 4 

aj»+ 3ic*+ 3aj+ 1 



aj»+3x»+8a;+l ) 3aj*+8aj»+6a^-l ( 3aj-l 
8a;* + 9a^+9fl^4-3a; 

- ar»-3a;«-8aj-l 

- a H^-3a^-3g-l 

Heuce, H. C. 1). = aj» + 3a?«+3aj + l. 
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18. a*-17aj»+7aj*-9 ) 8a?5_46aj»+48aj»-86 ( 8 

3a>5_51aJ +21 3^^27 
5aj»+22a^-9 

(Divisor mult, by 5.) 
5aj»+22aj«-9 ) 6ir*-85aj» + 86aj»-45 ( a*~22aj+89 

5g»-f22a^- 9a^ 

-22aj*-85» + 44fl?'-45 
5 



-110sc*-425a^ + 220aj»-226 

-ll(to*-484a^-hl98a? 

69aj»+22(to»-19aB-225 

6 

295iB» + 1100aj»-990ar-1125 

. 295a^~1298g» - 581 

-198 ) - 198a;«-990a;- 594 

«»+ 6a;+ 3 

a? + 6aj+8 ) 6aj» + 22aJ»-9 ( 6aj-8 

5a^-f25a^-fl5a; 

- 3aj»-15ar-9 

- 8a!'-15a?-9 

Hence, H.C. D. = a^+5aj+3. 



19. aj»-80aj» + 82x»-3 ) aj«-8aj*+8aj»-l ( 1 

a;' -80a!»-h32a^-3 
-2 ) -8a^ + 30a!»-24a^-h2 



4ir*-15aj» + 12a;«-l 



(Divisor mult, by 4.) 
4a!*-l5«»+12a;«-l ) 4B«-120iB»+128«*-12 ( aj* + 6flJ+59 

3 ) 15g^-12a?*-12(te»-hl29a^-12 
5aj»- -te*- 40aj»+ 48a;«- 4 
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5»»-4«*-40{B» + 430^-4 
4 



20a^-75a!*+ 6ac»~- ^ x 

5»flJ*-226a!» + Vno? + 6a;- 16 

j4 

23e«*-880jr« + 688«« + 20aj-64 

28to*-885j*+708g' --59 

6 ) 5j;»- 20g« + 20a;- 5 

a*- 4ar»+ 4aj- 1 



«»-4aJ«+4flj-l ) 4r*-16aj»+12aJ»-l ( Ax+X 
4g*-16g»+lftc»-4a; 

«"— 4a;* + 4a;— 1 
g»- 4a!«+4a;-l 

Hence, H.C.D. = «»— 4B*+4flJ— 1. 



20. «»-27a5«-77aj-246 ) «»-5«»+ 9aj» + 112a? + 147 ( 1 

a;* -27a;«- 77 g-245 
-6a;» + 36a;» + 189aj+392 

(Divisor molt, by 5.) 
~6«»+8««» + 189ar+892 ) 6a!^-185jj*-886a5-1225 ( -aj«-86a5-2841 

5g^-36a?*-189a : »~892a:« 

3ea;*+ 189«»+257aj»-385a;-1225 

5 



180aj*-h 945a'» + 1285aj«- 1925aj-6126 
IBQg*- 12963^*- 6304g^ - 141 12ar 

2241aj« + 8089a;8 + 1 2187a;-6125 

5 

ll20o«»+40445a;«4- 60935a?- 80625 

11205a?»-80676a;« -423549^-878472 

121121 ) 121121a;«-f484484a?+847847 

a?+ 4a?+ 7 
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a^+4r+.7 ) -«a5»+86aj*+189aj+892 ( -fo+66 
-5aH^-2(to*- 85a; 

662^ + 224r+892 
gefl!>-h224a;-h80a 

Hence, H. C. D. = aj« + 4»+7. 



5i. 2jF*-10aj»-38aj^-98 = 2(aj*-5«»-19««-49). 
8ir* + 8ea;«+287aj+84 = 8(a5* + 12aj« + 79aj+28). 

fl*-5«»-19aj*-49 ) ar» + iau» + 79aj+28 ( 1 
a*- 5a;»-lftr«-49 



5a* + 81«»+70«+77 



(Divisor mult, by 5.) 
5aj»+81aj« + 7»a?+77 ) 6a5*-26«»-96aJ«-345 ( ««-81aj+441 
6a^+81g* + 79g»4-77a;« 

-81**- 104aj»-17aa:«-245 
5 



-155««-520a»- 8e0ai«-1225 
-165a!*-961a»-2449a^-2387a; 



441«» + 1589a^ -I- 2887ar-1225 

5 

220ate»+ 7945i^ + 11935ar- 6125 

2205g' + 18671a^ + 84889a; + 88957 

-6726 ) ~-5726a;»-22904g;-400eS 

a;»+ 4a;+ 7 

a*+4r+7 ) 5a;»+81a;»+79a;+77 ( 6a;+ll 
6a;»+2(te*+85a; 

lla;>+44a; + 77 

11a;' -f 44a; -H 77 

Hence, H. U D. = a^+4a; + 7. 
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tt. 2ato»-164ato-ea5 = 2a6(irB-82a;~8). 

8w*waj*+84m«na!»— 27i»*n = 8m«»(a^+2ar«— 9). 

aj»-82aj-8 ) aj«+28aJ»-9 ( 1 
aj»-83a;-8 



2 ) 28a^+82g-6 
14fl!»+41aj-8 



(Divisor malt, by 14) 
14U»+41«-8 ) 14flJ»-1148aJ-42 ( a»-41aj»+1723a5-72365 

14a^-h41a^-3a^ 

-41aj*+8a!'-1148aj-42 
14 



-574iJ*+ 42x»-16072a;-688 

-574g*-1681fl^-f 128a?» 

1728aj»- 123aj»-16072aj-588 

^ 14 

24122flj»- 1722aj«-226008aj~8232 
24122a^-f7 0648a;« ~ 516 9a; 

-723ft5««-219839aj-8232 

14 

-1013110aj«-807774eaj-115248 

-1013110g«-2966965a?-f 217095 

-110781 ) -110781a;-832848 

«+ 8 

«+3 ) 14B«+41a;-8 ( 14»-1 
14fl?»+42a; 

— aj— 3 

- a;-8 



Hence, H.C.D. = fl;+8. 



6. 
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Art. 151. 





4aV = 4xrt»xJ» 
Mb — 8xtf*x6 






L.C.M. = 3x4xtf*x6« = 


12flV. 




0aW = 3«xa»xy 
16«V = 8x6xa«xft» 






L.C.M. =8«x5xa*x6» = 


:45a*6'. 




15a5V« = 8x6xa5»x|^x« 
21ajVV = 8x7xaj»xy»xe« 






L.C.M. = 8x5x7xaj»xy»xe» 


= 105aj»yV. 




6aj»y8« = »x8xa!"xyxf" 
14ajV« = 2x7xa^xy*xf 






L.C.M. = 2x8x7xa;»xy«xi« 


= 42ajy«'. 




2(4fl5«-l) = 2(ar+l)(3aj-l) 






L. C. M. = 2 (aa;^l) (a»--l) = 


3(4r*-l). 




a;«-8 = (x-2)(a!«+2a;+4) 
*»-4 = (a;-2)(«+2) 




L.C.M. =(a;-2)(a?+»)(ajP+2»+4) 


= ic*+2aj»-8fl?-16. 


6(ajV- 
16(aj» 


-fl^ = 2x8xay(a;-y) 





L.C. M. = 2*x8xa^(a;-jF)(aj»+ay+|f^ = 48ay(<r»-y^. 

! 

& a;*+2jc-35 = (^+7)(«— 5) 

*1± a?—- ^^ = ( 3? + 7)(g— g) 

L. C. M. = (x-»-7)(x-5)(a;-(J) = 3*-4afl-4nx+%iQ. 

9. aj»-ar-4 = {x-4){x-^t) 

a^-x-12 = (a?~4)(a;-f-8) 

L. C. M. = (a;-4)(«+l)(a;+8) = aj»-18a;~12. 
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10. a^+3a;-99 = (« + 11) (a;-9) 

a^~a;-132 = (a; + ll)(g-12) 

L.C.M. = (a; + ll)(a;--9)(aj-12) = aj»-10a!^-128a; + 1188. 

11. a?-8a;-28 = (aj+4)(aj-7) 

a;« + aj-12 = (a?+4)(a;-3) 

a<-l(te+21 = (g-7)(x~3) 

L.C.M. = (a;+4)(a;-7)(a:-8) = aj»-6aJ«-19a?+84. 

i^. H. C. D. = aj-1 

a;^-aj»+a?~l = (a?-l)(a;* + l) 

g»-7a;+6 = (a;-l)(a^ + a;-6) = (a;-l)(a; + 3)(a;-2) 

L.C.M. = (aj-l)(aj» + l)(aj+3)(j;~2) = a*-8«» + to»-7»+«. 

iJ. 12aj«-aj-l = (4flj+ l)(3aj-l) 

gg»-&g+l = (3a;-l)(2a;-l) 

L. CM. = (4aj+l)(3a?-l)(2aj-l) = 24flj»-14jr»-a?+l. 

Ik. 8ir»-5aj+2 = (3aj-2)(a;-l) 

4fl!»-4a!»-a;-Hl = (a;-l)(4B«-l) = (a;-l)(2a;-l)(2a;4- 1) 
L. C. M. = (ar-2) (a- 1 ) (2j;-1) (2aj + 1) 
= 12aj*-30aj8 + 5aj»+6a?-2. 

i5. H.C.D. = a«-a + 7 

a«+6a + 7 = (a»— a + 7)(a + l) 

o»-2a« + 8a-7 = (a*-g + 7)(fl-l) 

L.C.M. = (««-a+7)(a+l)(a-l) = a*-a«+6a« + a-7. 

i6. 15 (a«&-a&«) = 8 X 6 X 05 (a-&) 

21(a»-a6») = 8x7xa(o«-&*) = 8x7xa(a-6)(rt+6) 

35(ay+6») = 5x7xy(a + &) 

L.C.M. = 8x6x7xay(a-&)(a+5) = 105a6« (a«-6«). 

i7. aj«-l = (aj-l)(aj+l) 

aj« + l =aj* + l 
aj«+l =aj* + l. 
aj8-l = (aj€ + i)(a^_i) = (ir4 + l)(a^ + l)(a!»-l) 

= (a;* + 1) (g» + 1) (a; + 1) (ar-1) 

L.C.M. = (aj* + l)(a^+l)(a;4-l)(«-l) = aj^-l. 
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18. H.C. D. = aj» + 2ar-3 

ar» + aiJ^-a5-8 = (aj» + 2aj-8)(aj + l) = (ir+3)(aj-l)(aj+l) 
a^+4e«-fa;--6 = (g*4-aa;-8)(a;-f 2) = (a;-i-3)(a?— l)(a;+3) 



L.C.M. = (a; + 3)(a;-l)(x+l)(aj + 2) = a^+6j« + 6i^-5af-6. 

i9. H. C. D. = a^— 2a?— 8 

fl!«-7ar-6 = (flJ«-2a;-8)(a-+2) = (aj-8)(a; + l)(a;+2) 

aJ^-a;«-9a?--9 = (ar«-2a?-3)(3?4-3) = (a;-8)(a;+l)(g + 8) 

L. C. M. = (a?-8)(a; + l)(ir + 2)(ir+8) = ar*+8jj>-7««-27aj-ia 

SO. H. C. D. = ar»-ac» + a:+42 

a4_7a58_7ar« + 48a; + 42 = (a5»-8ar» + aj+42)(a?+l) 
a;*-9j» + 9g«-f 41a;-42 = (aH^-Sx'+g-f 42)(a--l) 

L. C. M. = (ar»-8jr* + a;+42)(j + l)(a?-l) 
= ar*-8flr* + 60j:«-aj-42. 

;?/. H.C.D. = a;-8. 

aj»-6a;* + llx-6 = (a;~8)(aj»-8ar+2) = (a:-3)(«-2)(ir-l) 
aj»-9a^-».26aj-24 = (ar-3)(a;^-eaj+8) = (a"-3) (a;-2) (x-4) 
fl^-8ay» + l»a;~12 = (a?-8)(a^-5a?-i-4) = (g~8)(a;-l)(g-4) 
L. C. M. = (aj-8) (05-2) (ar- 1 ) (aj-4) 
= a;*-10aj»+85a^-50a5+24. 



Ait. 138. 

Say X _ 8ay+ar s ^^ ^ — ^"^^ 

' y y ~ y * ¥ a? ~ x 

3a6 a6— « _ 8a2» + (a&— a) _ 4a&— a 

3aV _ «V-fl» _ 3tf»3;«-(aV-g«) _ 2a«a?'+a» 

X X " X "~ a? 

1-ha? a? _ ( l+a?)+a ?__ l-f2a? ^ 
1+a: l+x'~ 1+x ~~ l+as " 

^ 2a(a-6) 42>« 2a»-2a6-i-4y 

Q. — — -— + — - = , — • 

/I— ft a—o a—o 
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10. a^+3a;-99 = (aj+ll)(ar-9) 

a^-a;-182 = (a; + ll)(g~12 ) 

L.C.M. = (a;+ll)(a;-9)(a;-12) = aj»-10a^-128a?+1188. 

IL a?-8aj-28 = (aj+4)(a;-7) 

a;« + fl;-12 = (a;+4)(aj-3) 

a<~l(te-i-21 = (g-7)(a;-3) 

L.C.M. = (a;+4)(x-7)(a:-8) = aj»-6aj*-19«+84. 

i^. H. C. D. = x-1 

a;^-aj»+a?-l = (a;-l)(a;* + l) 

g»-7a?^-6 = (g-l)(a^4-a;-6) = (a;-l)(a;-f 3)(a;-2) 

L.C.M. = (aj-l)(aJ« + l)(aj+8)(j;-2) = a*-8«»+eai«-7» + d. 

iJ. 12aj«-«-l = (4r+l)(3a;-l) 

gg»--&g-hl = (8J?-I)(2a;-1) 

L. CM. = (4fl;+l)(3a?-l)(2aj-l) = 24flj»-14jr»-ir+l. 

IJ^ 3ir»-&r+2 = (3«-2)(fl;-l) 

4fl!»-4a!»-a;-hl = (a;-l)(4E«-l) = (g-l)(2a?-l)(2a;-Hl) 
L.C.M. =(8a?-2)(ir-l)(2j;-l)(2aj+l) 
= 12jJ*~20aj8 + 5aj« + 5aj -2. 

15. H.C.D. = a*-a + 7 

a«+6a + 7= (a»— a + 7)(a + l) 

a8_2a«-f 8/1-7 = (a»-<i + 7)(fl-l) 

L.C.M. = (««-a+7)(a+l)(a-l) = a*-a»+6a«+a-7. 

i6. 15 {aVf-db^ = 3 X 6 X oft (a-6) 

21 (a»-a6») = 8 x 7 x a («•-&•) = 8x7 x a(a-&) (a^-h) 

35(ay+6») = 5x7xy(a-h6) 

L.C.M. = 3x5x7x05* (a-6)(a+6) = 105a6« (a«-6«). 

i7. aj«-l =(aj-l)(aj + l) 

aj« + l =aj»+l 
aj«+l = {»* + l. 
aj8~l = (ir* + l)(ar*-l) = (a;* -i- 1) (a^ + 1) (aj*-l) 

= (a;« + l)(g» + l)(a; + l)(ar~l) 

L.C.M. = (aj*+l)(a^-i-l)(a;+l)(«-l) = aj^-l. 
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18, H.C.D. = iB» + 2a;-3 

ic» + aiJ^-aj-8 = (a;« + 2aj-3)(aj+l) = (a?+3)(aj-l)(aj+l) 

a^ + 4e«-i-a;-6 = (a;«-h2a;-3)(a;-f 2) = (a; + 3)(a!— l)(a;+2) 

L.C.M. = (a; + 3)(a;-l)(x+l)(a; + 2) = a^ + 5ic« + 5a;«-5«-6. 

i9. H.C.D. = aj»-2a?-8 

ir«-7ar-6 = (aj«-2a;-8)(a-+2) = (ir-8)(a; + l)(aj+2) 

a^-ha;»-9a?-9 = (a;«-2a;-3)(3r+8) = (a;-8)(a;+l)(a' + 3) 

L. C. M. = (aj-3)(a?+l)(a;-H2)(a?+8) = fl^+ar«-7a;«-27aj-18. 

;?^. H. C. D. = ic»-8a;« + aj + 42 

ic4_7a^_7aj« + 433.4. 42 = (aj»-8ar2 + a;+42)(a?+l) 
a^-.9j»4.9a^+41a;-42 = (a^-8a;»+g+42)(g-l) 

L. C. M. = (ar»-8a;-'' + aj+42)(a; + l)(aj-l) 
= ic5-8jr* + 60jJ«~aj-42. 

j?A H. C. D. = a;-3. 

aj»-6a;* + lla;-6 = (a;-3)(aj*-8ar + 2) = (a;-3) (a?-2) (ar-1) 
aj»-»aJ» + 2«aj-24 = (ar-3) (25-^-605+ 8) = (a--3) (a;-2) (iB-4) 
a!»-8a?' + 19g~12 = (g-8)(a^-5a?-i-4) = (g-3)(a;-l)(a;-4) 
L. C. M. = (a?-8) (aj-2) (a:- 1 ) (aj-4) 
= «*-10aj»+35aj»-50aj+24. 



, 3ay a! 8«y+ar ^ 2a; a 2aj+a 

1, 1- - = • *. 1- - = • 

y y y ie x x 

9db ab—a __ 3a& + (a&— a) __ Adb—a 

X X ~' X ""a?* 

1+a? g __ ( l-i-a;)+g r __ l+2a? ^ 
' l+flp "*" 1 + a? "~ " 1 + aj ~ 1+aj ' 

^ 2a(a-6) 4&« 2a»-2a6+4y 
a^h a—b a— 6 



62 REDUCTION OF FRACTIONS. 

a—x a—x "" a— aj ~ a—x' 

8(a;^~l) 3 _ 3^-8 + 3 _ _^ 
• flr»-l ■*■ a^-1 ~ flr»-l " ~ x^-l' 

{aa+4)(a+x) aa^ + 4x a^x + 4a-^a3i^-^4x—{cui^+4x) _ a^x-i-4a 



9, 



10. 



11. 



a+x a+x a-k-x a+.x 

a* a* ~ a* 

a-k-b+e ^ a + c ___ g4-6+g— (a-f-g) _ h 
a+e a+c'' a+c ~ a+e' 



{ 3a-b){a + l) _ 2a*-b _ 3a*-ab + Sa-b-{2a*-b) __ o«-a5+8a 
a + 1 a + 1 " a + 1 "~ a+1 

i^ ( ^--^Xa?— y) g+y _ (ar'— a;— ar^y-t-y)+a;4-y _ a^— a?»y-i-2y 
ar-y a;— y a?— y "~ a?— y 

(a+2b){a-db) oft+W _ (a«--tf&-6y)+a6 -f 5^ __ a'-^ 

^_ a(w + »)(iii--n) an* (am*— an*) + an* em* 
15. + — 



m — n m — n m — n m — n 

.n (a—x)(a-^x) a* +2^— 5 (a*—x*)+a*+3^—5 2a*— 5 

lb. 1 = = • 

a+x a + x a+x a+x 

j^ (x*-xy +t/*){x*+xy+ y*) _ a^+y^ _ X^ +x*t/^+y^-{X^+y*) 
a^ + xy+t/* Qi^ + xy+y* x^+xy+ff 

_ x*y* 
x* + xy+y^' 

(a^+2x-l)(x+6) 7a^ + 9x _ x^+7x* + 9x-5-(7^ + 9x) _ a^-5 



18. 



19. 



x + 5 x + 5 x + 5 x+5 

(a;» + 3a;-5)(a^ + 2a;-l) _ 5a^-13a; _ a!*+5a^-13a?-f5-(5a^-iag) 
x*+2x—l x* + 2x-l "■ x*+2x-l 

_ xi^+5 
~ a^+^x-l' 
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(g«-a;-l)(3^+a;-fl) g*-2a^-3a;-f2 

_ a?*--a^-2a?-l-(a^~2a^-8a;+2) _ a^+g-~8 

3a<ay«(2g»a!») _ 6g«gV 
2a»a;« " 2a«ic» * 

5a;»y»g(4aas) _ 20aaVg» ^ 

«a?(a?+y)(a;— y) aaj(aj*— y*) aa^^ax^ 
x-y x-y x-y 

^, («»+««& 4- aft»+&*)(a-6) a*-6* 
j?o. £ = 7- • 



Art. 164. 

9aV ~ 8«V X 3a5y« ~ Soa^* * 49aj«y2« ~ 7a^« x 7a: ~ 7aj ' 

357w*w*a»* __ ImHz x Smwa-g _ 5m7ia» 
A^pqmhkzy ~ Im^nz x 7pgy """ 7pqy 

IQa^ _ 8a»5x2a 6 _ 2a6 
72a86cde ~ Sa^ft x Qcde ~ 9cd6 ' 

6a^ _ 8aVx2^ _ 2fl? 
S^*" 3aVx3«~3a' 

_12^Vs» _ 3igVg»x4y^ _ ^ ^ 
16a:^y32«tt« ~ 'dxYz^ x 5im« ~ 5xti* * 

^ 17a^6c» ^ 17a'c«x 6e ^ _6c^ . 
SSa^c'.oj ~ 17a*c* x 5aa; ~ 5«aj 
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ISalM^xy' _ V'Wjrjp x ry« _ ey* 



9. 



e5a*b^ex*y ISabcx^ x ^iba* 5ahx^ 



5'/'a; 5axax ax 



12. 



13. 



IJ^ 



15, 



16. 



17. 



ax-\-bx __ x( a+b) _ x 
a^—¥ ~ ia—b) [a+b) ~ a—b 

Sa^+Sax __ Sa(a-^ x) _ 3g 
a^—ix^ ~~ {a-^x){a + x) ~~ a—x 

{a^Vf _ { a + b){a + b) _ a+b ^ 
o*-&* ~ (a-f-6)(a-i) ~ a—b' 

g» + y _ (a+6)(a«-a[»+6«) _ a^-ab-^}^ 
a«-5»~ (a + 6)(a^6)" ~ c/-6 



«*-y* {x^+y*){^-i/') «»+y* 



a^ + 6a; + 5 ~~ (a; + l)(a' + 5) ~" aj + 5' 
10/z*a; _ 5ax2flu: _ 2aaj 

2j^ + a;-15 _ (2g-5) (a; + 3) _ « + 8 
2a^-19i + 35 ~ (2a;-5)(a;-7) ~ ic~7* 

3^ + 103? + 21 _ (x + S)(x + ' 7) _ « + 7 

* X'-2x-15 ~ (x + S)ix-5)~ x-5' 

a^ + 2j- 3 _ (a; + 3)(g-l) _ x-l 

• ar» + 4a;+3 ~ (aJ4-3)(aj+l) ~ a;+r 



fi. 



S6, 

er. 

£9, 
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a^-i-ic* _ a^(a;' + l) _ afi 
aj*-l ~ (d^-Vj (a?« + 1) "" a:*-l ' 

a«-7g+ 10 _ ( g-5)(a?-2) _ «-2 ^ 
a:»-2a;-15 ~ (a-5)(a;+3) ~ aj+S' 

g* + 5a?+ 6 _ (a?-i-8)(ar-^3) _ a?-f3 ^ 
a*+a? + 10 "" (a?+2)(a;»-2jr+5) "" a;«-2aj+6' 

3a;« + 28a ;-86 ^ (a;-h9)(3g-4) ^ 3fl?~4 
4aj« + 38a?-27 *~ (aj+9)(4ir-3) 4i-8' 

a + 8& fif + 36 a-f3& 1 



17a«-1536^ ~ 17 (a»-96*) '" 17(a-36) (a+36) 17(a-86) 



a^— 2ax + a' ~~ (a?— a)(a5— a) ~ a;— a 

ba^j + cxt^ xy{)iz+ey) hc+cy 

3m7»+3mr _ 3w»(ft+r) _ ^» ^ 
~^Z.|.» ~ (ji-.r)(»+r) "" n—r 

l + a:+a;* 1 + af+a^ 1 



S3. 



S4. 



l-a;» (l+flp+a^(l-«) 1-a? 
ejj» + X- 15 (3ar+ 5) (2ar-3) 2a:-3 



6j;«-llar-35 ~ (3aj+5)(2a;-7) 2aj-7 

6/y>'+f7ia?-15fl^ _ (37» + 5j?)(2m-3 a?) _ 2w»-3ar 
i57w»+16772a:-15ar« ~ (3m+5aj)(5w»-3af) "" 6m-3ap" 

6a;*-11.r-10 _ ( &g+2)(2ar-5) ^ 3ar-f 2 
ai'*-i9aj+10~(3a?-2)(2a?-5)~3x-a" 



^:. 



S8. 



S9. 



'-f-Car+l (2jrf l)(ar+l)_9a; + l 



a^-x-3 (a?-2)(a;+l) x-2 

a^ + 2g'-5.r- ^ ^H CD. (a? + a?-6) _ a?+l 

a^-57a?-56 ^ H. C. D. (a;»-7a;-8) ^ x+7 ^ 



9 g»-4& r + 35 -*- H. C. D. (3a;»+ 5a?-7) _ &r-5 ^ 
^* 15x»+4to«-49^ " «* ~5aj+7' 
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4r»-23aj+6 +H.C.D. (2a^-5aj+l) _ 2^ + 6 



4^^ 



«*+y * 

g»4-a^+a;+l _ a!*(a?4-l) + (a?4-l) _ (a^-l-l)(a;-f 1) _ _!__ 
^' aj*-l "" (aJ* + l)(aj«-l) ~ (aj«+l)(aj-l)(aj+l) ~ «-l' 

Art. 166. 

7. L. C. M. of a+6, a-6, a»-ft» = (a+b)(a-b) = a»-6«. 

a-6 __ (a-b)(a-b) __ {a-bf 
a + b ~ (a + 6)(a-d) ~ a*~ft»' 

a+2ft _ (a-f2d)(g4-5) __ (a-h26)(g+&) 



^. L. C. M. of o»+a&+6», a»-6», a~b = (a«+a&+6»)(a-5) - a^-6» 
a-b __ (a-6)(g-6) _ (o-^ 

a^b "■ (a-6) (a* + oft + ft») ~ a»-6» 
5. L. CM. of 1+aj, 4+4aj, l-aj» = 4(l+aj)(l-aj) = 4(l-a!^ 

8 _ 8x4(1-3?) _ 12(1-3? ) 
l + a;~4(l + a?)(l-a?)"" 4(l-a!^)' 

5 _ 5(1-3?) _ 5(l-a?) 
4+4a? ~ (4+4a?)(l-j?) ~ 4(l-a?»)' 

2a? 4 X 2a? 8a? 



l-a?« 4(l-a;«) 4(l-a?«) 
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10. L.C.M. of x-y, x+p, x*-y*, a:*+y* = (x-y)(x+y)(a^.+i/^ 

X _ g(g+y)(g*+y*) _ g(ic»-fg»y-fa!y»+ y») 

y _, y(a;-y)(a^+ y*) _ yjsi^-i i^ y+xy^-y^ 
x+y (x+y)(x—y)(a^+y*) aj*-y* ' 

a--y« (a:*-y«)(«*+y*)~ ir*-y* ' 

y* ^ y«(g-y)(a ?-f^) ^ y(j^-y^ . 

aj*+y» (aJ*+y*)(aj— y)<aj+ir) -a:*-y* 



ii. L.C.M.of a»-a6+6«, a' + oJ+y, a*+/W+6» 






jrf. L.C.M. of aj*-8a? + 16, aj«-4aj-5, ai»+4a;+3 

= (a;-5)(ir-8)(aj + l)(a;+3). 

x-1 _ (x-l)(x + l){x + S) ^ (a^-l)(a; + 3) 

ir«-8a?+15 ~ (af-8aj+15)(aj+l)(ar+3) (ir-5)(a;-8)(a;+l)(aj+3)' 

aj+3 _ (fl; + 8)(g-8)(a;-f3) _ (aj+3)(aj«-9) 



a4_4a;_5 (aJ»-4aj-5)(a;-3)(a;+3) "" (4;-5)<aj-t-l)(aj-3)(aj+8)' 

a?-5 ^ (x-S)(x-S)(x-S) ^ {x^sfix-2) 

aj«+4flj+3 " (a;«+4flj + 3)(«-6)(a?-8) {a5+8)(aj+l)(aj-6)(a?-3)' 



i5. L. C. M. of aJ*— 4, aj»+a5-6, aj«+ete+9 = (a?-2)(aj+2)(aj+3)(a?+8) 

= (iC«-4)(aJ+3)». 
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fl?-S_ (a?~3)( a?-i-3)( ar4-8) ^ (a^-9)(a;+8) 
a^^4 - (ar»~4)(« + 3)(fl; + 3) " (x^-4)(i+3)«' 

x-2 __ (a;-2)(a;-H2)(a?-K3 ) _ (g^-4)(g+3) 
a!*-l-ar-6 ~ (a?» + ap-G)(aj + 2)(a!+3) " (aj*-4)(ap+3)«' 

z»+4 _ (g'-H4)(a?-2)(a?-f 2) ^ g*-16 
ir*+«x+9 ~ (aj+3}«(aJ-2)(a?+"2) ~ (x*-4)(fl?+3)»' 

U, L.C.M.of aj«+«-20. ar»-a'-12, aF+a;-6 = («-»- 5) (x-4)(ff-»-8)(aj- 

= (aJ«-l-ir-20)(fl«+flj-6). 

5 _ 5(g*+ar-6) 

, a!» + aj-20""(a!*+x-20)(a!*+«-6)' 

- 3(a?+5>(x-2) _ 3(g« + 3a?-10 ) 



a^-aj-12 " (ai»-x-12)(«+5)(a!~2) (2^•4-a•-20)(a^-i-a;-6)' 

2 _ 2(g« + g-20 ) 
3.8 + 3.— G — (aj» + a._20)(ir*+a;-6)' 

i5. Lw C. M. of {a~x)ia-y\ (a-'ff}iff—<c) = (a-x) (a-y) (6— x). 

h^-x _ (6-hy)(6-ap) _ y-x* 

(a-x)(o-jr) ~ (tf-jr)(fl-y)(5-x) ~ (ff~x)(a— y)(6— x)* 

a+x _ («+»)(«— x) _ «•— a* 

(a— y)(6— or) ~ (a— y) (6— x) (a— x> ~ {a—x){fl—y)ip—x) " 

Alt. 172. 

am+b a _ am-i-b a{m^n} 



10. 



-n* « + » (w + «)(«i— ft) (ia+n>(m— n) 
_.am+b—{am—nn)_ an + h 



n*—n* 



21, ?±2f _ ?Z1^ =b (.g+yXa^-l-y) __ (x-yXx -y) _ _^_^ 
x—y x-^y ^—y^ x^—y^ x*— y* 

a-\-n a—n (a-\-n)(x—y) (a— n)(x+y) 2{€RC—ny) 
x+y x—y a**— y* x*— y* X^—y* 



u. 



15. 



17. 
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1 «» 7»4-l m 1 



3-8a? g*+aa; + l ^ 3-ag (3;^4^33;4 - l)(a? -8) _ 6-ic» 
aj»-9 aj + 3 ~ jj*-9 ic*-9 ~' ix?-^' 

l-ac i+3jj~ l-9a^ l-yic» ~l-9a^' 



a?— y y— J? a;— y a;— y jr— y 

1 _1 2 _ a; (a; + g) +a; (a;— o)— 2 (a^— «») _ 2a' 

a;— a x-\-a x~ «(aj*— a*) ~ x{7^—€?) 

a 3a 2aar _ a(oj-«)-f^(^— «)— 2flc _ 4'i(a— ar) 

a— ar g+a? a^—^ ~~ a*—x* ~~ a^—a^ 

_ 4a 
~ a-\-x 

^, n(4y+l) , »» + 2n ^ wi-2» 

Z4. 5 jT- -i -I 

_ » (4y 4- 1) -♦- (m + 2a) (a;— y) -<- (»~2/i {x +y) _ 2w M? + n ^ 

~ /I*_y« — "i«— y« 

l + a? 1— g 2g— 1 

« + 3 "*" aj-2 "^ «+¥ 

_ (a;-fl)(a^-4)-h(l-a;)<a^ -fSar-f 6) + (2ar~l)<j» + a'- C) 
"" (a;+3)(a'— 2)(x + 2) 

_ 2a?--2a*--lto+8 

"" a^+3aj*"-4fl;-12* 

a--2& __ h-Zc 4a6-K36c _ 2a<ffl-2Z>)-8g (ft- 3c)+ (4fl&-l-3& c) 
8c 2a "*" Gflw ~ 6ac 

_ 2a« + 9 c» 
~ 6ac 

3a + 7 0-3 2^2a + 9) _ 8(3o + 7)-13(a- 3)+2(2«->-9) 

fSv. — 575 — ~~ — X "f" ■ 



26. 



13 3 39 

= ^ = 2. 
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2m 1 1__ _ 2m+(m— »)— (m+n) _ 2(m— n) 



.ggj_. __» «_ _ ( «-ft)(a^->-y)+&(a'->-y)-a(q'-y) 

- ^- 
-.2 8 2j:-3__2(4c«-l)-8a;(2a; + l)-flj(2«-8)_ -2 



X 2jr-l 4c«-l " a;(4flj«-l) ~ a;(4aj»-l) 

_ 2 
~aj(l-4a^)' 

2b-a h-2a 8a?(a~6) _ (2&-a) ( a;+6)4-(&~2a)(g-&)+3a;(g-6) 
_ ab+¥ _ b{a + b) 

8 5 2y-7 _ 8(4ig>-l)--5a?(2a;-f l)-g(2a;- 7) 

^* flj 2aj~l 4j^-1~ a;(4r«-l) 

_ 2a;-3 

_i 2_ ^ _ (x-^2)(x+S)-'2(x+l)(x-{-S)+(x+l)(x-^2) 

^^' x-^1 ar+2'^a;+3~ (ar+l)(aj+2)(aj+8) 



S4* 



(x+l){x + 2){x+S) 
3 1 a; + 10 



2aj— 4 a;+2 2a5« + 8 

_ 3 (a;+2) (3^ + 4)-2 (a;-2) (a;»+4)-(a ;+ 10) (a^-4) 
~ 2(ar«-4)(a;»+4) 

^ 8a?-H80 _ __4x+ 40 4(a; + 10) 

2 (a;»-4) (aj«+4) ~ (a-«-4) (ar« + 4) ~ ar*-16 ' 

2 _ g-8 _«»_ _ 2(a^-4a;+16)-(a;-8)(a;^4)+a!» 

• aj+4 a5«-4a; + 16 "^a:» + 64~ aj»+64 

_ 2g»-9a;+44 
"■ iB» + 64 
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a(2g-6) a-h _ a{2a-h)-(a-h)(a-{-h) _ a^'-db-¥l^ 

_ 1 

2a; 4-14 1— a? __ 2(a;+7) 1— a; 



38, 



aj»+a:»-49aj-49 a!*-6aj-7 "" a5«(a;+l)-49(x+l) (a;-7)(a;+l) 

__ a(a?+7)-(l-a;)(a;-f7) ^ (1-f a;)(ar+7 ) ^ _J_ 
"" (aj+7)(aj-7)(aj+l) (aJ4-7)(aj-7)(aj+l) a;-7*" 



^ J^ g +y ^ 2a^-(g+y)(g- y) 

aj*— y* a^+aj*y+ay»+y* a?*— y* 

«»+y*_ 1 



J^ 1_ _ __8_ _ (a;+2)«~(a;+2)(a;-l)-8(a;-l) 

x-1 x+2 (aj+2)«"" (x-l)(aj+2)* 

9_ 

~(a?-l)(aj+2)«' 

ab(a-Vf ha ab{a-Vf 

_ («».fy)«~(fl«+y + 2fl6)(g-6)» __ 4 g»y ^ 4a6 
~ ab (a-hf " ab {a-hf "" (a-6)« ' 



, a? 8a; Say _ a; 8a; 



40. 



41. 



«— y a;+y y*— a;* a;— y x+y (x^—f^ 

_ x(x-¥y)-\-Zx{x—y)-2 xtf __ 4a?—4ay __ 4x{x—y) __ _4«_ ^ 
"~ {r«-y« ~ jc«-y« ~ x'^—y^ x+y' 

Note. — Changing y'— a:» to ai^—j^ changes the sign of the fraction. 
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4S, 



h—a a+6 a*- 6^ «— ft a+6 a*— 6* 

-<i(« + 6)-3a(a-6)-2^/6 _ -4a« _ 4a« 



^ 



6* <;• 



(a-6)(a-<j) (&-a)(5-<y) " (<?-a)(c-6) 
«» i» «» 



(«-5)(a-<r) (tf~5)(6-<?) («-e)(6-<j) 

_ a» (6-g)-y (g-<.)-et (o-fe) ^ 

(«-fr)(a-r)(^-(?) - • 

Note. — Changing b—a to «— &, and €—a to a— c, changes the sign 
of each fraction. 

3 7_ _ 4-20aT _ _3 7_ 4-2to 

•*^- l-2ar l + ap 4«»-l ~ l-^p l+2aj"'' l-4flj» 

_ 8(l + 2ar)-7(1-2ar)-f4-20a? _ 

Note. — Changing^ 4a;'— 1 to 1— 4a;* changes the Bign of the fraction. 

^ c_ i _ c e_ 

^' (x-a){a-b) {h-x){b-a) (x-a){a-b) (a?-6)(a-6) 

€(x—b)—c(x—a) _ e(a—b) c 



(ar-«) {x-b) {a-b) (a?— a) (x—b) (a-b) (x-a) (x-b) 

Note. — Changing both b—x and 6— « does not affect the sign of the 
fraction. 

,^ Jl 1 x-l) jl 1 \ 

~JaH»'^aj* ajf "^ }a^ + l (a;« + l)M 
_ l + a;-fl?* (a;~l)(a!*+l)-l 

_ (l+fl?-g»)(a?'+iy + g» ( a?-l)(a^+l)- g« _ a^+g+l 



4^^ 
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5 1 24 



2(aj-fl) 10(ic— 1) 6(2a?+3) 

^ 25(a?~l) ( 2a?+8)-(a; + l)(23; + 3)-48(g-»-l)(a;-l) 
10(a-+l)(ir-l)(2a; + 3) 

20aj-30 2a;-3 



10(a; + l)(^-l)(2j?+3) (a;«-l)(2aj+3) 

^ JJ_. J 2 j (a-&)»^(6-c)« + (r-a)« 

"^^ |a-6 d-c a-cj (a-&)(c-6)(a-c) 

^ 2 (&-c)(a-c) + 2 («-&) (a~c)-2 ( a-6) (6- c) 
"" (a— 6)(6-— c)(a— c) 

(a-6)« + (6-c)« + {e-af 



{a-b) Q>-c) {a-c) {a-b) {b-e) (a— <j) 

2ab 



= a 



^ g»4-y~(g» + 2aft+y)(a+ ft) __ -dab(a-hb) __ 
~ ab{a + b) ~ aft(a+6) "~ 



^-^^ / oTT iT + 7 



(aj-3)(a;-4) ^ (4-aj)(a;~2) (2-a!)(3-ir) 



12 1 



(aj-3) («-4) (a;-4) (a;-2) (a;- 2) (a;-8) 

_ (3;-2)-2(3;-3) + a;-4 

■" (aj-8)(a;-4)(a?-2) " (a;-3)(aj-4)(aj-2) 



^^1 4 6 4 1 



a— 26 a—b a a-\-b a + 2b 



^ j 1 1 j } 4 _4 ) 6 

ia-2b ■*" a-\-2b\ \a-b "*" a + 6f "^ a 

^ 2a«(a»-&«) - 8aMa«-4y) + C(a*-46»)(c *~y) 
a(a«-&*)(a«-4i>«) 

24Zr* 



a (««-&*) (a«-4*») 



64 MULTIPLICATION OF FBAOTIOlfS. 

Art. 173. 

ax /* _?\ _ gg a^— a' _ ax(x+a ){x—a) _ 
a+x \a x) "~ a+x 



"•(>4>(- 



ax ax(x+a) 



""6 a "~ oft 



6+a a? (a— 6) a;(a— *)(a+5) x{a-hb)' 

*, / ^\ /« «\ «*— a^ a*+aj» a*— a^ 

i^. (a )x|-4--| = X = — 5 

\ a/ \x aj a ax a*x 



^^ a^-¥ a'b an>(a-b){a-hb) h 

Jo. -i 5=- X — — 



26 ^^ X ^'~y* = x(x+if)(j^-ifi ^ 2^-t/^ ^ 
aJ»+y« xy(x+y) ay(a?+y)(««+y«) y(a^+y*)' 

^^ ar + 1 a?+2 ap— 1 (aj + l)(a;+2)(a:— 1) 

i7. 5- X -r X — ^^ — — 



x-1 x«-l (ap+2)*"~(»-l)(a:+l)(aj-l)(a;+2)« (a;-l)(a;+2) 

?Z±^ t^ + ^-^^ - (a-l-a;)(9-8a;-ha;^)(y«-h2y+4) _ S+x 
y8-8 ''aj«-3aj + 9""(y-2)(j^ + 2y+4)(9-8aj+a;«)""y-2' 

1-^ 1-y / _jr_\ _ (l-a;)(l-^g)(l^y)(l+y) _ 1-y 
• 1+y aj + a!* y "^ i-x) " (l+p){t-x){l+x)x " a? 

dax v?—Q^ fec-Hto c— ar _ 3aag (g—a?) (a + a?) (c— a?) (c -h a?) 6 
46y c*— a:* a* + flKC a— a; ~" 4iy(<J— aj)(c+aj)(a— aj)(a+aj)ii 

_3a6a? _ ^ 
~" ^aJby ~ Ay 

\ aJ \ «+aj/ &p 



iifr+&r a? a 
a o+i ' feu 

a&aj(o+a;) 



a&i;(a+aj) 



= 1. 



a»-64 a^-6a;4- 86 _ (a-4) (a» + 4a + 16)(a;»-6a;-f 3 6) ^ g-4 
• a!' + 216 ^ a« + 4a + 16 ~ (aj + 6)(aj«-6a; + 36)(a« + 4a + 16) ~a;+6' 
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= a +5. 

«(«—«) «(«+«) _ «2J(a+ar)(«— x) ax 



a* + 2ax + iT* a*— 2aaj+a^ ('«+aj)(tf+a;)(a— a?)((i--aj) ««— a^ 
a*-2gft+y ^ a*+a6 ~ (a-6) («-*)(«+*)« ~ a 

_ (g—x) (a+a;)(w— «) (iw^ + y/m -m.*) (a'—<ia?-»-a^) _ a— « 
■~ (m'+mn +«•) (g+ar) {c^—ax-k-jfi) (m—n) (m+») ~ «»T»' 

a;»+2a?+ 4 a^+8 _ (a^ + 2a;-f4)(a;+ 2 )(a!«-2a; + 4) __ «+2 
• aj«-aaj+4 "" a!»~8 "" (aj^-aaj+4)(«-2)(a^+2«+4) "" Jj-a* 



-s-i-'i^e-!-')- 



0^— ga;+g* o^+goj+g* 
X = 



' ^i* ~" -^ ■*■ ^ ■*" ^' 



a* g« 



a!*-9a ;+20 a;'-18a;- f43 _ (a;-5) (g-4) (x~7) (a;-6) 
• a:»-6a: "" a*-5aj ^ aj« (a;-6) (aj-5) 

_ (a;-4)(a;- 7) _ a^- 11a; + 28 
~ «• ~ ar« ' 

SO. (1 =) X (2 + — -r) = — 7 X — ^ = -¥— ii- 

\ a + hl \ a—bl g+6 a—h g*— ft* 

^ g*— g* g*— y / ^^^ \ _ (g~g) (g -h g) (g— &) (g + V) g* 
g+6 ax+a^ \ a-x) "" (g+6)(g--«)(g+a;)a! 

_g«(g-5) 



^^. 



a* 
a5(g~x) a!(g+a5) a* (g— aj) (g + «) 



a*+2ax+x* g*— 2gaj+«' (g.+a?)(g+a;)(g— aj)(g— a?) g*— ^ 
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SS.\=^.h:^Ax-JL-\^ (t-x)(H..)(l-y)(l^y) ^ 
1+y «+«• J 05—1) 



(l+y)(l+{r)aj 1-a 



^ (l-a;)(l-Hg)(l-y)(l4-y) ^ 1-y 
a;(l+y)(l+aj)(l— a;) aj 



U, ( a*+aJ*| i a»-aj»| -a 



-aj» a« -aV 



oa; 



a^+2a?-8 4a;«-12a;-40 _ (a?+3)(a;-l)(a;-5)(a; + 2) 4 _ 4 
a:»+5a?+6 "" 3aj»-18x+15 ~ (aj-f 3) (a? + 2) (aj-6) (a; -1)3 " g' 

• V-y» ar«+yM (a;«-y*)» + i^-^y'? " a:*-y* 2aj*+2y* 

_ (a:*+y*)(a!'-y«) (a^--y») ^ ar'-y' 
(aj*+y«)(aj«-y»)(aj*+y*)2 2(ar«+y*)' 

• a*-8a6(a-6)-6» ^ a»+6» "" (a-6)(a-6)(a-6)(a+6)(a«-a6+6«) 

_ 1 



7. 



aV> 


a6« _ 
^ a* + oft ~* 




a'&(a+6) a» 


a«-&* 


~ abHa-^h){a-h) ~ hia-h) 


a5»-3^ 


» . x-y 




^y* (a;-y) (x^^xy+y^) {x^+y^) 


(a5» + y« 


-y (a;*+y»)(a;*+y»)(aj-y) 




a:* + ay+y« 








flj«+y« 






sy 


""y+a? aj»+y« y j 


2y»(aj+y) 


a-+y» 


/(ai+y)(aj»-ay+y^ 




2y 


• 






a*— xy+y* 


(a+ar)» 


a;« 
""a»-aj»-" 


oaj— aj* a*— aJ» 

(«+«)« "" aj« 


_ X (a—x) (a— a?) (a+aj) 
"" (a+a?)(a+aj)a:» 




(a-a:)« 







a; (a + a?) 
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^ (g'-y^ x y ^ xy^(x+y ) _ (x^-y'^)x y g»+aft 
(a+6)* a*+a6 (a+6)* ^aiy*(a;+y) 

_ ag y (3; + y) jx—y) (a + 6) _ a{x-y) ^ 
{a+b){a + b)(x+y)xy* " y(a+b) ' 

a^—5x+Q ^ a^—^x _ g«— 5a;+6 a;*— to+5 

^ (a;-3)(a;-2)(g-5)(g~l) _ (x-2)(x-l) _ g«~8ar-h2 
aj«(a;-5)(a;-3) - «* " aj* ' 

ii. g*-y * . a^ + xy ^ a^-y* ^ x-y 



a?— 2ay+y* * sr— y aj»— 2a!y+y* <x^+xy 

^ (g* -f y*) (g-y) (a; + y) (a;-y) ^ ^+y«^ 
(a;-y)(ar-y)(a;+y)aj a? 

2wi*w ^ 3m/i* _ 2wt'7i, m^ + win _ 2m^ n{m+n) 
m^—n^ ~^ m^ + mn ~" m^—n^ 3wn* "~ 8wn*(m+w)(m— n) 

_ 2w« 

"" 3n(«»— w) 

a^b-k-aJti^ {x-\-yf ' a& a^b+db^ (x-\-y)* (a?— y)* 
_ (g'-fy')(g-y)(a?+y)(q+6)fl6 _a?+j/^ 



ab{a+b)(x+y)(x-^y)(x—y){x-y) a^-y* 



''•\$'-i\^\yi^i\ 



xy* ' xy* 



^yf xy* _ fl!y*(g+y)(a^— ay+y') _ «+y^ 

a!y» a?*— ay+y* ~ xy*(x*—xy+y^ .~ y 



" \x-y x+y) • \2a;-2y 2a! + 2y/ 



_ jx+yy^+jx-^y)* . 2(a;+y)«-2(a?~y)« _ 2(a;»+y«) 4(a?«-y«) 
- ar«-y« 4(aj»-y») " aj«-y» Say 

__ 8(a^+y«>(g«- y») ^ ^jjV. 
Sxy(a^-t/^) xy 
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_ {a;-4) (aj-2) (ar-3) (a?- 2) («-!) flj-4 



5. 



(«-3)(x-l) (ar«-2a;+8) U-2) (ic-2) ic»-2aj+8 

Art. 170. 

{a + Vf _ (g»— y*) gy ^ a* + aft __ <»gy(a?~y)(a?+y)(a-f&) 
(a?-i-y)g y' (a + 6)« (aj+y)ay» fl!y*(a-»-6)(a-f ft)({r+y) 

_ a{x- y) 

ay -a»_6«^ a6* ~ a6»(a+6)(a-6) "" 6(tf--6)' 
a* + ab 



a^-2xy+y* __ g'-y* ^ a?-y __ (g*-l-y*) (a;~y) (x+y){x-y) 
x*+ xy 0?*— 2ajy+y» ai^+ay («— y)(aJ— y)(a;+y)aj 

x—y 

"" a? 
2a« ^ ar* ar* + 12a« - 8aV «« - 6d« 



£_3« "" 2aV 2flra; 

2a a; 

_ g« -8g«a;«-t-12fl^ 2fla? _ {a^-ea')(it?'-2a'^2ax 

~ 2««aj» /^ aj«-6/i« (a^-Ca*) 2a«aj* 

_ g^-2a» 

"~ aa; 

a+6 a—b 

cTd: "'"g^d __ 2tfg-2&(g 2ac+2ibd __ 2(ac~6d) c^-cP 

r^d c + df 

"* 2(ac+bd)(c'—d^) " ac+bd' 
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g»— 6ag- t-6 
a?-^ _ g'-5a; ->-6 a^-6g+5 _ (a?-8)(g~2)(a;~5)(a;~l) 

_(X-l)(T-2) 



a;* 

6 

^ g~C _ fl^^6a;-(a?-6)4-G , g;»-ga;~(ag;-12) +8 



« jr-6 x-e 

"■ a;-6 "^ a^-ac + 16 ~ (a;-6) (aj-5) (x-S) ~ ic-5 ' 



l+« 
1 ^~^ 

^' a--l ~a + l '*"a + l~a+l ^ 2 ""2(11+1)""^ 

^ a+1 



|,-g 



p»-^^ +J* ^ 



a+6 a—b 

TT'^f'^a+h _2g«+2y 4a5 _ 2(fl»+y ) a'-y _ g^-hR* 

2x x-1 
^, 2 ^ 8 lla;~2 lla;-2 lla;-2 6 



13, „, « 6 "■ 6 6 - 6 llaj-2 
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SIMPLE EQUATIONS. 



IS. 



J^L^JL ?L 

g+y g—y a;*— y* _ aa^ — ay 2x—y __ a?(2a;— y) ^— y* 

1 . « "" a!*~y« "^aj^-y"- a*-y« ^ 2aJ-y 



x+y a;*— y* 



iff. 



77. 



X y 

g~y a?4-y 



— ^+y* _^ g^+y* _ g*+y * jg*— y* 



aj*— y* * a?*— y* a^— y* x/^-^t^ 



x"- y« 

__ (a^+y'Xg'+y'Xg'-y') __ (a^+y^« 
"" («*-y*)(a^+y*) "" af*+y« 






0—& a+6 

g«-y g*+y 



2<i« 4- 2J» 2a*+26* 



a«-J^ 



a*-&* 






a («*+&*) 






Art. 191. 



9. 8(a;-6)-5(a?-8) = 31aj-46, 
3a5-16-6aj+15 = 21x^4», 
-23aj = -46, 

25 = 2. 



11. 



li. 



10, 9(aaj-l)-7aj = 89-8(4aj+2), 
18aj-9-7a; = 89-12a;-6, 
28a; = 02, 

25 = 4, 



7 (aj- 10)+ 54a; = 2(l-a;)-3(5-2a;), 
7a;-70+54fl; = 2— 2a;— 15+ to, 
67a; = 57, 
a; = l. 



a; ^ 2a; ^ x 

8 + y = *""6' 

10a; + 12a; = 90-6a;, 
27aj = 90, 
a;=:8(. 



,. 6a; 6a; „^ 8a? ^ 
IS. _ - _ + 81 + y = 0, 

24a;-35a;+868+42a; = 0, 

81a; = -868, 
«= -28. 



.^ A 36 7aj-2 
Z4. 19aj-4flj = -s- - 



2 2 

3&r-8aj = 35— 7a; +2, 
37a; = 87, 
x = l. 



SIMPLE EQUATIONS, 

15. 
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3a;-5 .„ 2a;— 4 

to+9aj-15 = 72-4a;4-8, 

19* = 95, 

a? = 5. 



17. 



X X X X ^„ 

3 + 8+4 + 6-" = *' 
80a;+a0a;+15a;+12a;-1020 = 60fl;, 
17aj = 1020, 
a; = 60. 

x+1 25+4 .^ fl;+8 

"8 — 5- = ^®""^r' 

a0(a;+l)-12(a;+4) = 960-16 (a;+8), 
20a;+20-12a;-48 = 960-16a;-46, 
28a; = 948, 
a; = 41. 



JS. 



lla;-87 . ai;+6 



80a;-6(lla;-87) = 50-2(2a;+6), 
80a;-65«4-185 = 60-4a;-13. 
-21a; = -147, 
a? = 7. 



19. 



x-\ 

7 


= 7- 


28-a; 
5 


4+« 
4 ' 




20(a;-l) 


= 980- 


-28(28- 


_fl.)_35(4+a;). 


20a;-20 


= 980- 


-644+2ar-140- 


-86a;, 


27a; 


= 216, 








X 


= a 
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„ 55 or 4ap 85 41a; 



tl. 



140a?+275-l(kr = l&r-175-)^l<Mir, 
-50w = -460, 



«-8 atr-6 41 
4 6 60 


3ap-8 
~ 5 


6tr+« 
16 


P 


15ap-45-aa»+60-41 


= 36af-«6-a0aj- 


-24. 


-21a? 


= -84. 






9 


= 4. 






Tar +9 / 
4 (^ 


^h 


7. 




eaar+81-ate-i>ar-4 = 


852. 






85a?- 


m. 






ap = 


& 




'---(.- 


^1= 


7*. 




<»H^8Lr-96+8-4r = 


852», 






-'t7Bit = 


-86^ 






X = 


i. 




3«~11 28-9ar 
4 8 


= 4»-14f. 




ftp-2a-28+ftr 


= 82ii!-U8. 




-17ap 


= -68. 






X 


= 4. 






/.-8^_3/»-.^ ^ 


/.-in 


= 7-31 


rsr-lT 



^5. 2 

\ a / \4/ \6/ \8/' 

iete-128-l«2-^iar-20a?^220 = 108-ftr+153, 
28a? =891, 

X = 17. 



^G. 



SIMPLE EiiUATIONR, 73 

Sg-l 4g-2 _ 1 
2ar-i 8a;-2~6' 



64fl!*-54»+12-48a!»4 4ac-12 = e««-7a? + a. 
a?= 2. 

8+g _ 2 4- a? _ 1 + ap __ 
^^- 8-a? 2-a? 1-a?" ' 

6— 7»+a»— 6+6«+2ar»— aj*-6~a;+4iJ«-aj* = 6— lla;+6flj«-«», 

aB = 12, 



£$. 



2 6 1 



2a?-3~3ar + 2 a:-2' 

6a^_8af-8 = 12aj«~42ar+S6-Ca?*-i-5»+6. 

2ftr = 60, 

« = m. 

t9. fiaj-[8aj-8 j 16-6a?-(4-&t)f ] = 6, 

6aj-8aj+48-18a?-12+16« = 6, 
-ftr = -30, 
« = 5. 

W. (a?-5)(a?-2)-(a?-5) (2a?-5) 4-(a?+ 7) (a?-2) = 0, 

a!»-7«+10-aa;»+15x-25-i-af»+5a?-14 = 0. 
iac = 29. 



Ai^. 193. 

Oac+2 _ 4p-1 2 « 
^- 36 ~ &P-4 ^4' 

144 1*— 432 
Mull ty 96t te+2D = f?*f_4?? 4. ggj. 

ac— 4 
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SIMPLE BKiUATIONB. 
^^ . ^ 144aj-432 





ox — 4 


Whence, 


10(te-80-144r 482, 


and 


a? = 8. 




7a;+16 x+S x 




21 4aj-ll ~ 3 


Mult, by 21, 


^^^i« 21aj+168 „ 


Omitting 7x and reducing. 




64flJ-176-21aj-168 = 0. 


Whence, 


a? = 8. 




ftr+7 7a?-13 2a;+4 
9 ' 6aj+8 ~ 3 



Mult by 9, 



'■*^*^^"'*'^ 



Omitting 6iV and reducing, 63iv— 117 = 5(6iV+8). 



Whence, 


aj = 4. 




4aj+3 8a;+19 7ar-29 
9 "" 18 5ar-12 


Mult, by 18, 


12&X—522 


Omitting Sar, 


= 18(5iJ-12)-12ear+623. 


Whence, 


25 = 6. 



3a;-2 21-3aj 6a? +13 



Mult, by 10, 



2aj~5 
30aj-20 



5 " 10 
— 42+6aj = 6aj+13. 



2x-6 

Omitting 6a?, 80a;-20-55 (2aj-6r = 0. 
Whence, x — SJV- 



9. 



SIMPLE EQUATIONS, 76 

6«+ 81 __ 8a? -k5 _ 3« 
16 5a;-26 " 5 ' 

45aj-i-76 ^ 



Malt, by 15, 6aj+81 - g— ng - "*• 

Omitting 6aj, 81 (5a? -25) -45a?- 75 = 0. 
Whence, ^ « = 7A- 



4 7 87 

+ 



aj+2 aj+8 "" a*+5a;+6 
Mult, by a:« + 5aj + 0, 4a?+12+7flj + 14 = 87. 
Whence, a? = 1. 

25-? 

8 16a;+4i ^ 28 



ar+1 8a?+2 aj + 1 



Uniting first fraction with second member of equation; 




8a?+2 ~ a!+l 


Whence, 


16a?+l»faf+6 = 16ai*+20taj+4l. 


Hence, 


8aj 27 
15 15' 


and 


^ = 3t. 




1 7aj-<l 8(a;-i) 


. 


8 ^-^x'~ Z{x-2) 



Uniting the terms of left member, 

19-48a; _ 8a?-4 
39-iar ~ 3aj-6' 

Clearing of fractions, 

845a;-144aj*-114 = 884a?-144aj^-166. 

Whttiee, a? = 1^. 

9«+5 8a;-7 8ea?+15 _ lOj 
^^- 14 ■*■ ftr+2 56 " 14 ' 

Uniting 1st, 8d, and 4th terms, 

8ar-7 _ 9^ 
to+2 ■" 14 ' 
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aearing of fractions, 112jp-98 = 54flJ+ia 
Whence, ar = 2. 

ar+7 2aj-6 "*'2(a? + 7)"" 

Uniting Ist and 8d terms, and transposing 2d term, ' 

3a?-13 _2jr-16 
2a?+14 ~ 2x-6 ' 

Clearing of fractions, 

4c»-3ap+78 = 4ar»~2jr-210. 

Whence, a? = 8. 

13-12x^^^ 24 ~*^ 8 

Uniting all terms but the first, 

ftg~7i _1 
13-120? "" 6 ' 

Clearing of fractions, 86d;— 44 = 18—120. 

Whence, z = 1^. 

,- 18fl?-19 lla?+ai _9a?+15 

^^' ""28""^ teTi4 -~ir"" 

Transposing 1st term and uniting, 

llaM-21 _7 
6«+14 "4* 

Clearing of fractions, 44a; + 84 = 42a; + 08. 

Whence, x = 7. 

2a?-t-8t __ 13a;-'2 ? _ ?^ _ g+lg 
^ 9 17a;-32 "^ 3 ~ 12 36 ' 

VJniting all terms bat the 2d, and transpodng 2d, 

25 _ iag-2 
18 "■ 17iB-32 ' 
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Clearingof fractions, ^55a;— 800 = 2S4aj-8C. 
Whence, jc = 4. 

10a?+17 _ 12a; 4- 2 _ 5a;-4 
18 13a!-16~ 9 

Uniting Ist and 3d terms, and transposiDg 2d, 

25 _ 12a?-h2 
18 ~ 13aj-16 ' 

Clearing of fractions, 

825a;-400 = 216a; +8a 

Whence, a? = 4. 



ifi. A-+ ' ' 



1— 5a; 2a;-l 3a;— 1 
Clearing of fractions, 

30a;»-26a;+5-60a;«+32a;-4 = -30a;»+21{»-8. 
Whence, a; = f . 

6-5 a; _ 7-2a;« _ l +3a; __ %x-%\ J_ 
15 Uix-l)" 21 '6 '^'lOS' 

Uniting all terms but 2d, and transposing 2d, 

-l- ftg_ 7-2a;« 
42 ~ i4a;-14* 

Clearing of fractions, 

70ar-84a;»+14 = 294~84a;^. 
Whence, a; = 4. 

11 a;+3 6 



x-1 2(ar+l) 2(a^ + l) ~a;*-l 
Mult, by 2 (a?*- 1), 

2a;»+2aj«+2a;+2-(a;»-a*+a;-l)-(a*+8a;»-a;-3) = 10. 
Whence, a; = 8. 
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BIMPLE EQUATIONS. 



Art. 19S. 



1. 



t. 



a?— o = (6~a) X. 


e. 


8aa;~4a6 = 2aa;— Ga«. 


oj— a = hx—ax^ 




ax = 4a6— 6ac, 


x—bx+ax = a, 

a 

d" — ■ 




4fl6— 6fl<j 

aj = 

a 


* - i-ft+a' 


= 4&-6c. 


X x—h de 


7. 


ax*+abx = edx. 


a e ae 




Dividing by x. 


ex—ax-k-ab = de, 




ax+ab = «f, 


ex — CLX = de-^ab. 




aa; = cd—ab. 


de-ah 

X = • 

e—a 




^ ed-ab 

X = • 

a 


X X ^ 
a— & a-\-b 


& 


ax^+bx = dx* + ex. 
ax+b = dx + e, 


aoR-k-bx—ax+bx = a«— 5*, 




ax—dx = c— &, 


2bx = a«-6», 




c— & 


^= 26 • 




(a; aa; 

a«+J« = ato(a«+6»). 


5 + '' = S-'*- 


9, 


bx+abe = ax—abd. 




Dividing by a«+J«, 


bx—ax = —abc—dbdy 




a&r = l, 


or, aaj— to = a6c+aM, 




1 
^ = 56- 

a(a—x) b(b+x) 

r = X, 

b a 




10, 


aa?— c = d—bx. 




a^-a^x-b'-b^x = dbx. 


ax-hbx = d+c, 




a^x+l^x+abx = a»— 6», 


_ d+e 

X = r- • 




a»-6» 


a+6 


a*4-a6+ft^ 



SIMPLE EQUATIONS. 
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XL 



a{x-a) hix-b) _ i 

z \- = X. 

h a 


13, 




a'aj— «'+&*«— M = tfto, 




3a«+86a? = a. 


a*x+b*x—abx = a«+6". 




86a? = a-3a«, 


X = -5 — =--r» = « + *• 




a(l-8a) 
^= 36 



i;?. a(aj+a)-6(a;-6)=3aar+(a-6)«. 

ax+a*—hx+li^ = 3aaj + a'— 2a6 
+6«. 

— 2aa5— 6aj = -2«6, 
_ ga6 
^"2a + 6" 



U' 



ax ex 



: m. 



bx+aX'\-ex = 6m, 
6m 



a+6+c 



i5. 



i6. 



p(aj— a)+aj(aj— 6) = 3 (aj— a) (a;— 6). 
x'—ax+a^—bx = 2a!*— 2aa;— 26a!+3a6, 
ax+hx = 2db, 
2ab 

(aj-a)(aj-6) = (a;-a-6)«. 
oi^—ax—hx+ab = aj*-2aa;— 26a;+a*+2a6+6», 
ax-k-bx = a^-^ab^-l^, 
a« + a6+6« 

'' = — srP6 — 



i7. 



a (6— a?) 6(c— a;) a(c— ») 

6(c— aj)+a(6— aj) = 6(6~aj), 

6c— 6aj+a6— aaj = 6*— 6aj, 

ax = a6+6c— 6*, 
6(a+<j— 6) 



19. 



to. 



80 SIMPLE EQUATIONS. 

ar— a __ x+a _ 2ax 

(a+6)(aj— «)—(«+«)(«—&) = 2aa^ 

«aj+&c— a*— oft— aa;— a*+6aj+a6 = 2ax, 

2bx—2ax = 2a«, 

a« 

X = ^ • 

(a + x)(f>+x)—a{b-he) = — + a:*. 

aJj^+thD+abx+ba^—at^—abe = «*c + 6af, 

¥x-\-abx = a*c + abe, 

_ (Ee{a+b) _ ae 
^ ~ b{a + b) "T' 

2a?-f-g x—b _ 8ga; + (a— fey 

6 o ~ tffe * 

aoflc+fl*— te+fe* = 8aa;+a*— 2afe+6>, 

— ojj— to = — 2afe, 

2afe 

aj = = • 

a+b 

o^+aj* g (a g—g) ax x(x+a) 

aa x{x^€C) a^—a* a{x—a) 

(g» + a;») (a;«-g*) + a«(a!«-2ax + g«) 4- aV 4-2ga<a*~g«)=a^ (a;« + 3ga;+ g«> 
a^— g*+gV— 2g'a?+g*+aV4-2aa!^— 2a»a? = a:*+2a«» + gV, 
gV— 4g»flj = 0, 
OP, g'aj* = 4g»a;, 

whence, a; = 4g. 

i(-i)-i('-M(-f)=»- 

3«--g_4a5— « 5a;— g _ 

6 "l2~ "^ ~20" ~ "' 

80aj-10g-20«+6g+16a?-3g = 0, 

d5a; = 8g, 

8g 
aj = — • 
36 



8I3tPLE EqUATIONS, 
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B3. (a-b) (x-e) - (6-c) (x-a) = (e-a) («-&). 

ax—bx^M-^be—bx+cx + ab—ae = cx—ax—be+db, 

2ax—2bx = 2ae—2be, 

ae—bc 

X = =- = c. 

a—b 



L 



x + 7 2a; + 6 
3 "^ 14 



Art. 196. 

eoj-io 



14iJ4-98 + 6a; + 18 = d6x-6i 

-16x = -176, 
whence, x = 11. 

? ? _ ^Sa?+14 
7 "*" 3 ~ 28 

12aj+28a; = 89aj+43. 

whence, a; = 42. 



3a;-i-6 7a;+13 



13 ~ 30 
90aj + 180 = 91a? +169, 
whence, x = 11. 



2 + 



aj-7 8aj+8 



3 ~ 10 
60 + 10a;-70 = 9aj+9, 
whence, x = 19. 



whence^ 



-f 



05-7 7a;- l 
12 "^ 20 



\_6iB + 7 , 



1260-15a5+105-63a;+9 = 50a; + 70-360, 
-128a; = -1664, 
a; = 13. 



9— a? 3a; + 5 
3 ■•" 10 



7a;-5 
25 



-1. 



450-50aj + 45a; + 75 = 42a;-3(>-160, 
-47a; = -705, 
whence, x = 15. 

11 (jg-l) U-a; _ 9(a;+8) 7(a;+l) 

4 "^ 3 ~ 12 "^ 6 
38a;-83+44-4a; = 9a;+27+14a;+H 
6a; = 80. 
whence, a; = 5. 
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8. j(»-7) + ?(aj+8) =r ?(2«+9) - ^(x-lfS). 

105«-785 + ie8aj+604 = 240aj+1080-86aj+625, 
(»r = 1886, 
whence, x = 27. 

8iE— 1 

Canceling —=— 45aj = 80aj+75, 

15a! = 76, 
whence, a? = 6. 

7— a? 3a5-6 7aj-3 14-4r 

5096-728x+15(M)a;-3600+8185a;--1365 + 39^--1120» = .S640, 

2897aj = -8691, 
whence, x = —3. 



11. 





«-7 
10 


8aj-l 4r+a 
35 45 


= 1. 


68a; 


-441- 


-54aj+ 18-560!- 
-47aj = 1081, 
a? = -23. 


28 = 680, 


(da;+5)(5a 


J+8) 


_/«..^+8\- 


10a;(3a;-2) 



whence, 

^. ^ ^ . , ™ 

210a!^+476a?+210-966a;-46«-138 = 210*»-140aj-1932, 
-896aj= -2004. 
whence, x = 5^. 

IS. g(l+25a;) - (l - ^I^) = 12*. 

9+225aj-18+8-4a; = 216«. 
5ar = l, 
whence, a; = |. 
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1*. 



whence^ 



>-l)-(3«-V)=»- 
to-l-8aj+fti;-14 = 20, 
7a; = 85, 
« = 5. 



16, 



J, 1_ 

«— 4 aj— 3 

1 



J 1_^ 

x—2 »— 1 ' 

. 1 



whence, 



16. 



whence, 



17. 



whence. 



(a,_4X«-3)-(ar-2)(a?-l)' 

aj«-8aj+a = a*-7ar+13, 

4r = 10, 

aj = 2i. 

2 2 ^ ^'^^ 9 ^ 29 
261a;-788-261a;+8700 = 5aB+72a;-816, 
-180aj = -8282. 
a; = 68tt. 

(2-aj)«+8 = [2 (!+«)-«] a?. 
4-4aj+aj^+8 = 2aj+2a!*— as*. 
-6aj = -12, 
a? = 2. 



18. 



5a;+8 
8 



-k 



whence, 



19. 



whfiDoeb 



12 + ^)^18 = 4 

8&c+21-252-12aj-27+278 = 84, 
28^ = 09, 
a? = 3. 

5.6a. - •'^r^' - - .8aj = 4aj+6.8. 

.0 

2.8aj-.48aj+8.7-.4aj = 2a>+2.9, 
-.08aj = -.8, 
a? = 10. 
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2 2 4 

20. — + -r + r- = 2aa?+6aj+ca?. 

ac ab be 



whence, 



8(2a + 6 + c) = a5c(2«+6 + c)«, 
2 



Jf«+6ir« = bcdx+ba^, 

bc^ € 
whence. x = z—. = ^ • 

* bed d 



29. 



7g+10 _ 4g-29 _ g4-45 _ 7a;-122 
2aj-10 57 ~ 19 57 * 

7a; + 10 aj+45 7a;— 122 4flj— 2 



2a;- 10 "" 19 57 57 ' 

7«+ 10 _ 8a;+185--7a;+1224-4fl;- 29 
2a;-10 ~ 57 * 

7a;+10 



2S, 



2a5-10 '*' 
7a; + 10 = 8a?-40, 
whence, a; = 50. 

c-3 a; + 6 5a;-2 



a;-5 a;+4"' a;«-a;-20 
(a;-3) (a!+4) - (a;+6) (a;-5) = 6a;-2, 
a;»+a;-12-a;*-aj+30 = 5a?-2, 
■6a; = 20. 
whence, a; = 4 

2J^. (2a;+3)(3a;+2) + (5a;+7)(3-a;) = (7a;+27)(aj-7)-2(8a;-7)(a;-ll). 
6a;» + 13a;+6+8aj-5a;»4-21 = 7a:»-22a;-189-6a;»+80aj-164, 
-37a; = - 370, 
whence, a; = 10. 
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f6. 



as. 



whence, 



or. 



whence. 



7a?- 



(ipa;- 



9a? + 5 \ 

%x I 



= 5-3ar. 



a? = 5. 



a—x x+e _ a+x x^e 
x—b b-^x "~ b—x ft + x' 



x—a _ g-Ha? _ x—c _ x+e 
b—x b—x ~ b+x b+x' 



2a 
b-x 


26 

b + x' 


ab+ax 


= be— ex. 


ax+ex 


= be-ab. 


X 


_bie-a) 



a+c 



t7. 



10«* + 60aj+90-8aJ»-4(te = 70i;-80aj+2ai»-llaj, 

— 9aj = —90, 
whence, x = 10. 



98. 



whence. 



amn + mnx abe + bex d^mc—mea^ 

1 1 ^ 1__ 

mn (a+x) be {a+x) ~ me («•—«*) * 

be (a—x) + mn (a—x) = &n, 
, abc—hcx + amn—mna = bn, 

bcx + mnx = abe+amn—bn, 

abe + amn—bn 

X = — i^ • 

be+mn 
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99. 






a^bx h—€tx . 

—^ = ax+bx. 

a 






a* 


-abx—l^+abx = a^bx+db^x, 
aV)x+ab^x = a*— 6*, 




whence. 




^~ a^b + ab^~ ab ' 


so. 






ax bx , 
a*x-¥x = a*b-^(a^. 




whence. 




abia+b) ab 
""^ a^-1^ -a^b 



SI. 



whence. 



(2a+6)(aj+l) = (26 + a)(x-l). 
%ax+^+bx + b — 2bx+aa—2b—a, 
ax—bx = — 3a— 8&, 

S(a+b) 

X = —T • 

b—a 



SS. (a—b + c) («— a) = (&—«+<?)(«+ a). 

aaj— feu +«»—«' +a&—ac = bx^ax+ex-hab—a^+a$i 
2ax—2bx = 2ac, 



whence, 



a—b 



SS. 



whence, 



S4. 



whence. 



aj + 



g-4 
17 



5-« ^ 



84i!4-2aj-8 = 102flj-5 + aj— 204, 
-67a; = -201, 
x = d. 



.17. = |(l».-f=L^. 



4fl;-ll 

28a;-77 + 952a; = 924a; + 91, 
66aj = 168, 
x = B. 
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36, (a-x) (flj-&) +{a+x) (x-h) = (a-b)K 

ax—ab—o^+bx-^ax—db+a^—bx = a'— 2a6+6*, 
2ax = o*+6», 

whence, x = — ^; — • 
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S6. 



whence. 



(aj-7)(2-a:)+(lia5-l)(iaj+6) = 6(iaj+7). 
9aj— 14— a!*+aj» + 6taj— 6 = faj+36, 
15aj = 54, 
a; = 8*. 



^7. 



whence. 



5^. 



(2a!-3)» = {ll-(ll}-fl5)}4fl^ 
4a;*— 12a: + 9 = — 8a?+4fl;«, 
-9a? = -9, 
aj = l. 

(5fl,-7)(l-a?) 21a?+4 __ 

a.+2 "^ "H~ - ^^• 

ISaj-lOi-Va^+V^+lTaj + S = 90aj+fl0, 
-55aj = e2J, 
whence, x = — lA- 



i. Let 






X — No. of dollars that the man had. 


Then will 






^x = cost of clothes. 


and 






Ja? = cost of watch. 


Hence, 


X- 


'^■ 


-Ja? = 64. 


Whence, 






9aj = 1080, 


and 






X — 120, No. of dollars that the man had. 


g. Let 






X = the number. 


Then will 


X- 


-(i«+i«) = 86. 


Whence, 






X = 216, the number. 
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3, Let X = No. of acres in the famu 
Then will ^x = No. of acres in corn, 

\x = No. of acres in wheat, 
and Ix = No. of acres in oats. 

Hsnce, ar = Ja? + Jar + Ja* + 87J. 

Whence, a? = 150, No. of acres in the farm. 

4, Let X = No. of dolhiTS in the salary. 
Then will {a; = No. of doUais spent en rent, 

{x = No. of dollars spent on food, 
^x = No. of dollars epent on taxes, 
and Ix = No. of dollars spent on clothes. 

Hence, x = fx-^ix+^+lx-^SOO, 

Whence, Oete = 8ar+ 9a? +8a'+6ar+ 18000, . 

or, X = 1800, No. of dollars in the salary. 

5, Jjet X = cost of coat. 
Then will fx = cost of bat. 
Hence, aj-f fa? = $21. 

Whence, x = $15, cost of coat ; 

and {x == $6, cost of hat. 



6. Let X = cost of lot. 
Then will a; + $1425 = cost of house. 
Hence, a;+(ar+$1425) = $3775. 
Whence, x = $1175, cost of lot ; 
and a; + $1425 := $2600, cost of bouse. 

7. Let X = No. of dollars that the father earned. 
Then will a;— 8760 = No. of dollars that the son earned. 
Hence, aj + (a;-37.60) = 165. 

Whence, x = 101.30, No. of dollars that the father earned ; 

and ar— 37.60 = 63.70, No. of dollars that the son earned. 
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8, Let X = cost of horse. 
Then will ar— $26 = cost of carnage, 
and a?— $65 = cost of sleigh. 
Hence, « + (»— $25)+(flJ— $65) = $600. 

Whence, x = $380, coEt of horse ; 

(K— $25 = $205, cost of carriage ; 
and a;— $65 = $165, cost of sleigh. 

9. Let X — son's share of the property. 
Then will ar— $2500 = daughter's share, 

and a; + $3300 = wife's share. 

Hence, a; + (a; -$2500)+ (a; + $8800) = $15800. 
. Whence, x = $5000, son's share ; 

aj— $2500 = $2500, daughter's share ; 
and a; +$3300 = $8300, wife's share. 

10, Let X = No. of miles traveled on second day. 

Then will a;— 15 = No. of miles traveled on firsr. day, 

and a! + 20 = No. of miles traveled on third dny. 

Hence, aj + (a;— 15)+(aj+20) = 155. 

Whence, x = 50, No of miles traveled on 2d day ; 

a;— 15 = 35, No. of miles traveled on 1st day ; 

and aj+20 = 70, No. of miles traveled on 3d day. 

XI, Let X = No. pounds in mixture worth $.40. 

Then will 100— a? = No. pounds in mixture worth $.501 

Hence, $.40* + $.50 (lOO-a?) = $44.50, 
or, l.lOaj = $5.50. 

Whence, a; = 55, No. of pounds worth $.40 ; 

and 100— a? = 45, No. of pounds worth $.50. 
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13. 


Let 


X = No. of days that they travelecL 




Then wiU 


Ifijr+lto = 204. 




Whence, 


0? = 6, No. of days. 


IS. 


Let 


X = No. of days they worked. 




Then will 


$5.00 + 6 (18.76a;) + 3 ($1.35x) = |338.60, 




or. 


$37.80cr = $888.60. 




Whence, 


X = 12, No. of dayi. 


i^. 


Let 


X = age of first child. 




Then will 


a;+8 = age of second child. 



x+9= age of third child, 
and a;+9 = age of fourth child. 

Hence, 5[a;+(aj+8)+(a;+6)+(«+9)] = 250. 
Whence, a? = 8, age of first child ; 

fl;+8 =: 11, age of second child; 

a?+6 = 14, age of third child; 
and aj+9 = 17, age of fourth child. 

IS. Let X = cost of overcoat 

Then will $70— aj = cost of clothes, 

and $89— a; = cost of boots. 

Hence, ($70-a;)+($39-aj) = $51. 

Whence, x = $29, cost of overcoat ; 
$70— a? = $41, cost of clothes ; 

and $89— a; = $10, cost of boots. 



16. Let X = No. of dollars man can earn. 

Then will 54— a? = No. of dollars oldest son can earn, 

and 48— a? = No. of dollars youngest son can earn. 

Hence, (54-a;)+(48-a;) = 82. 
Whence, a? = 85, No. of dollars man can earn ; 

54— a; = 19, No. of dollars oldest son can earn 
and 48— a? = 13, No. of dollars youngest son can 
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27. Let * 25 = cost of a bnshel of wheat. 

Then will $2.05— aj = cost of a bushel of rye, 

and 1:1.60—05 = cost of a bushel of oats. 

Hence, ($2.06-aj)+(*i.60-a?) = $1.89. 
Whence, x = $1.18, cost of wheat ; 

$2.05— aj = $.92, cost of rye ; . 
and $1.60— aj = $.47, cost of oats. 



18. 


Let 


X = B*8 present age. 




Then will 


2aj = A's present age. 




Hence, 


(aj-15)+(2a;-15) = 84. 




Whence, 


a? = 38, B's present age; 




and 


2a! = 76, A's present age. 


19. 


Let 


x^ = Mrs. B*8 present age. 




Then will 


Hx = Mp. B's present age. 




Hence, 


lia?-20 = lf(a;-20). 




Whence, 


a; = 40, Mrs. B's present age ; 




and 


IJaj = 48, Mr. B*s present age. 


go. 


Let 


8a; = the first number. 




Then wQl 


4a; = the second number. 




Hence, 


3aj + 50:4a5 + 50:: 5:6. 




From this. 


18a;+800 = 20a? + 200. 




Whence, 


a; = 25; 



and 



3a5 = 75, first number ; 
4a; = 100, second number. 



^j. Let 6a; = the price of the hous«. 

Then will 8a; = price of lot. 

Hence, 5a; -$500 : 3a;-$500 : : 9 : 5. 
From this, 25a;-$2500 = 27a;- $4500. 

Whence, x = $1000 ; 

5a; = $5000, price of house ; 
and 3a; = $3000, price of lot. 
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SS, Let X = value of one sheep. 

Then will J (94aj-72ir) = $44. 

Whence, x = ^, value of one sheep. 

SS, Let X = No. of dollars that first person had. 

Then will 2x — No. of dollars that second person had, 

and 2a?— 25 = No. of dollars that third peisou had. 

Ilence, x+2as-\- (2jr — 25) = 400. 
Whence, x = So, No. of dollRrs that first had ; 

2x = 170, No. of d aiars that second had ; 
and Sa;— 25 = 145, No. of dollars that third had. 

$^, Let X = No. of dollars that each invested. 

Hence, a; + 875 : {r-1575 : : 3 : 1. 
Whence, aj+875 = 3ar-4725, , 

and X = 2800, No. of dollars that each invested. 



;?5. Let 

Then will 

and 

Hence, 

or. 
Whence. 

56, Let 

r Then will 
Whence, 

57. Let 
Then will 
Hence, 
Whence, 
and 



X = No. of sheep bought. 

X 

1108 



= cost of one sheep. 



J(«-12) 
$480 

X 



selliifg price of one sheep. 
$103 



}(«-12)' 
' $480a;-$5760 = $432ar. 

X = 120, No. of sheep bought. 

X = No. of children. 
$.25a?-$.25 = $.20ar + $.80. 

X = 21, No. of children. 

X = No. of dollars spent for watch. 
185— a? = No. of dollars spent for chain. 
185-flj + 18 = |a;. 

a? — 145, No. of dollars spent for watch ; 
185— a; = 40, No. of dollars spent for chain. 
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S8, Let X = value of lioose. 

Then will $12800— a; = value of lot. 

Hence, 7aj = 9 (|12800-{r). 

Whence, x = $7200, value of house; 

and $12800— a; = $5600, value of lot. 

Si9, Let X — value of cargo. 

Then will $127400— a: = value of steamer. 

Hence, $127400-aj + $9100 = 2Jar. 

Whence, x = $30400, value of cargo ; 

and $127400—3; = $91000, value of steamer. . 

30, Let X = No. of dollars loaned at 5%. 

Then wiU 5000-a; = No. of dollars loaned at 6%. 
Hence, .05jj + .06 (6000 -x) = 280. 

Whence, x = 2000, No. of dollars loaned at 6% 



SI, Let X : 

Then will lOO-aj : 

Hence, 5}aj+4}(100-a5) : 





Whence, 


X 




and 


100-aj 




See Appendix, 




se. 


Let 


X 




Then will 


a;+12 




and 


a;+21 




Hence, x+(x-\- 


12) + (a? +21) 




Whence, 


fl! + 12 




and 


aj+21 



: No. cu. in. of copper used. 
; No. cu. in. of tin used. 
505. 

: 80, No. cu. in. of copper; 
: 20, No. cu. in, of tin. 

: No. oz. in first piece. 
No. oz. in second piece. 
No. oz. in third piece. 
48. 
5, No. oz. in first ; 
17. No. oz. in second ; 
26. No. oz. in third. 
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S3, Let X = the number. 

Then will (4a?-26)-150 = 200-(7flJ-20). 
Whence, a; = S6, the number. 



S4, Let X = No. of dollars A will have. 

Then will 5} + a; = No. of dollars B will have, 

and f [a^+(5i+9;)] = No. of dollars G will have. 

Hence, a!+(5i + a;) + }[a5+(6J-f a?)] = 165. 

Whence, x = 43.75, No. dollars A will have ; 

61 -^x = 4BJ25, No. dollars B will have ; 
and t [^ + (^ + ^)] = ^* ^o* dollars G will have. 



55. Let 
Then will 
and 
Hence, 
Whence, 

56. Let 
Then will 

Hence, 

Whence, 
and 

57. Let 
Then will 

Hence, 

Whence, 
and 



X = height of the house, 
fa?— 8 = height above window, 
fjaj— 8 = height below window. 
(faj-8)+(ttaj-8)+8 = x. 

X = 48, height of house. 

X = No. of sheep A had at first, 
a;— 11 = No. sheep B had at first. 

a; =: 40, No. sheep A had at first ; 
a;— 11 = 29, No. sheep B had at first. 

X = first part. 

96— a; = second part. 

X _ 96— a; 
5~" 8 ' 

a; = 60, the first part ; 

96— a; = 80, the second part. 
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S8. Let X = No. of dollars G should receive. 

Then will {a; = No. dollars B should receive, 

and ^ ({«) = No. dollars A should receive. 

Hence, aj+fa?+»K|aj) = 100. 

Whence, x = 90, No. dollars G should receive ; 

|aj = 20, No. dollars B should receive ; 

and 2^ ({x) = SO, No. dollars A should receive. 



S9, Let X = what father earns. 

Then will a;— $.85 = what son earns. 

Hence, llaJ-6 (« -$.86) = $12.10. 
Whence, x = $2.00, what father earns ; 

and x— $.85 = $1.65, what son earns. 



40. Let 

Then will 

Hence, 



X = A's fortune. 

X 



8 



= B's fortune. 



«-?-«a60 = |-| + $860. 





Whence, 




X = $1500, A's fortune; 




and 




5 = $500, B's fortune. 

o 


41. 


Let 




X = first number. 




Then wUl 


VJ- 


-x = second number. 




Hence. 


«-(97- 


•x) = 17. 




Whence, 




X = 57, first number ; 




and 


W- 


-X = 40, second number. 



^. Let X = No. of dollars divided. 

Then will 10+J«+J«+5 = x. 
Whence, a; = 60, No. of dollars divided. 
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43, 



Let 

Then will 
Hence, 
Whence, 
and 



U- Let 

TheD will 

OP. 

Whence, 



X = B's present age. 
jB+10 = A's present age. 
a+20 = 2(a;-6). 

a; = 80, B's present age ; 
aj+10 = 40, A's present age. 

X = No. of dollars invested. 
.08(J«)+.04KJaj) + .07i(ia;) + .05(Har) = 680, 
.24fl5+.27aj + .80aj + .55a; = 16330. 
X = 12000, No dollars. 



-^. Let a? = No. of f.lO pieces. 

Then will 70-aj = No. of $.25 pieces. 

Hence, $.10a;+$.26(70— a?) = $10.00. 
Whence, x - 50, No. $.10 pieces; 

and 70— a; = 20, No. $.26 pieces. 



^. Let 

Then will 
and 
Hence, 
Whence, 

and 



47. 


Let 




Then 




From this. 




Whence, 


4S. 


Let 




Then will 




and 



X = second nomher. 
1^ = first number, 
|(ar+ll«) + 17 = third numoer. 
a?-f ljaj+[i(a;+lja5)+17] = 272. 

a; = 68, second number ; 
l\x = 85, first nomber; 
|(aj+ljaj) + 17 = 119, third number. 

jx = No. of owners. 
x : a;— 6 : : 40 : 30. 
30aj = 40a;-200. 
X = 20, No. of owners. 

X = No. of dollars spent for carriage. 
!«— 10 = No. dollars spent for harness, 
«+(J«— 10)-f 10 = No. dollars spent for horse. 



^. 


Let 




Then will 




Hence, 




Whence, 




and 


60. 


Let 




Then will 
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Hence, ^+(4aj-10)+[aJ + (iaj-10) + 10] = 290. 

Whence, x = 100, No. dollars spent for carriage ; 

iflj— 10 = 40, No. dollars spent for harness; 
and a?-f (Ja?— 10) + 10 = 150, No. dollars spent for horse. 

a? = income, 
fa; -I- $200 = expenditure. 
*5(fflj-|200) = A*+$800. 

X = $1000» income ; 
{a; +$200 = $800, expenditure. 

{B = No. days that he worked. 
30— a? = No. days that he was idle. 
Hence, $6aj-$8.76(80-a?) = $10. 

Whence, x = 14, No. days that he worked ; 

and 80— a; = 16, No. days that he was idle. 

51. Let X = No. of lemons bought. 

Then will $.05ar+ $.04 = money first boy had, 
and $.02 (l}a;) + $.29 = money second boy had. 

Hence, $.05aj -f $.04 = $.02 (1 fa?) + $.29. 

* Whence, x = 15, No, of lemons bought ; 

$.05a;+ $.04 = $.79, money first boy had ; 
and $.02 (l|aj)+ $.29 = $.79, money second boy had. 

5S, Let X = No. of dollars invested. 

Then will .07 (fa? + 500)-49 = .06 (faj-TOO). 
Whence, x = 4800, No. of dollars invested. 

53. Let X = No. of pounds of $.15 sugar. 

Then will 100— a? = No. of pounds of $.11 sugar. 

Hence, $.15aj+ $.11 (100-ar) = $.121 (100). 
Whence, a; = 85, No. pounds of $.15 sugar; 

and 100— a; = 65, No. pounds of $.11 sugar. 
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64. Let 

Then will 
and 



X = No. of women. 
aj+4 = No. of men, 
ar + (aj + 4) + 10 = No. of children. 



Hence, a;+(a;+4) + [a?+(aj+4)-f 10] = 00. 

Whence, x = 18, No. of women ; 

a;-f 4 = 22, No. of men • 
and « -f (OJ + 4) -f 10 = 50, No. of children. 



55. Let 

Then will 



and 

Hence, 

Whence, 



X = youngest son's share. 
X 4- $20 = second son's share, 
a; + $40 = third son's share, 
a; + $60 = fourth son's share, 
a; +$80 — fifth son's share. 
5a; +$200 = $1000. 

X = $160, youngest son's share. 



56, Let ix = A's age at marriage. 

Then will fa; = his wife's age at marriage. 

Hence, |aj+12 : iaj + 12 : : 13 : 12. 
From this, 9x + 144 = y a; + 156. 

Whence, a; = 86 ; 

ix = 27, A's age at marriage ; 
and jiv = 24, his wife's age at marriage. 

• 57, Let X = No. of miles apart at starting. 

Then will ia?+66 = No. of miles A traveled, 

and ^—66 = No. of miles B traveled. 

Hence, ia?+66 : laJ-66 : : V : V. 
From this, 44a?+5808 = 77a;-10164. 
Whence, x = 484, No. of miles apart. 
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68. Let 
Then will 
and 

Hence, 

Whence, 
and 

69. Let 
Then wUl 
Hence, 
or. 

Whence, 
and 



60. 



Let 

Then will 
and • 
Hence, 
Whence, 



X — No. of ofScers in the company. 
15a; = No. of soldiers, 
x + l^x = total No. of noen in tho company. 

aj— 10 

aj = 50, No. of ofScers ; 
a5+16aj = 800, total No. of men. 

X = No. of dollars in first part. 
5000— a; = No. of dollars in second part. 
6 (.10) aj + a; = 5000-aj + 5 (.08) (5000-a;), 
l.OOaj = 7000-1.40ar. 

X = 2333i, No. of dollars in first part ; 
5000— a; = 2666f , No. of dollars in second part 

$1030 = debt at end of six months. 

X = No. of bushels given. 
$.75j; = worth of potatoes, 
$.50a; = worth of apples. 
|.75aj+$.50x = $1030. 

X = 824, No. of bnshels given. 



61. Let X = No. receiving $.18. 

Then will 16— a; = No. receiving $.11. 
Hence, $.13aj+$.ll(16-a;) = $1.90. 

Whence, a? = 7, No. receiving $.18. 

6i^. Let X = smaller sum. 

Then will $2000— a? = greater sum. 

Hence, 9 (.07a:) = 7 [.06 (f 2000-a?)]. 

Whence, x = $800, smaller sum ; 

and $8000— a; := $1200. greater sum. 



63, 


Let 




Then will 




Hence, 




Whence, 


64. 


Let 




Then wUl 



100 SIMPLE EQUATIONS, 

X — No. of days he worked. 
420— fl! = No. of days he was idle. 
$.60aj = $.20(420-0?). 

X = 120, No. of days he worked. 

X = No. of $.03 pieces. 
89—^ = No. of $.06 pieces. 
Hence, $.08aJ+$.05(39-aj) = $1.51. 
Whence, « = 22, No. of $.03 pieces ; 

and 39— a? = 17, No. of $.05 pieces. 

65, Let X =■ length of upper piece. 

2iB+4 
Then will — s — = length of lower piece, 

o 

— _— j -1-3 = length of middle piece. 

Hence. .+ (^)+a (?^) + 8 = 100, 

or, 9aj = 279. 

2a; 4- 4 . • 

Whence, a? = 31, upper piece ; — ^ — = 22, lower piece ; 

and 2 (^^) + 3 = 47, middle piece. 



66. 


Let 




X = No. of miles he can go. 




Then will 


X 

7 + 3" 


- time down, and =—5 = time bac 
7 — 




Hence, 




-^ + ? = 7. 
10 ^ 4 • 




Whence, 




X = 20, No. of miles he can row. 


67. 


Let 




4flj = No. of acres of com. 




Then will 




Sx = No. of acres of potatoes. 




Hence, 


4aj-6 


:J(8ar) + 16i : : 3 : 10. 
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From this. 
Whence, 

and 



A/\ i»i\ ^^ ^3 

40.:-60 = ^ + ^. 

4a; — 12, No. of acres of com ; 
8aj = 9, No. of acres of potatoes. 



68. Let x = No. of $.50 pieces. 
Then will 16— « = No. of $.25 pieces. 
Hence, $.50aj + $.25 (16-aj) = f 5.75. 

Whence, a? = 7, No. of $.50 pieces ; 

and 16— aj = 9, No. of t.25 pieces. 

69, LfOt X = No. of acres in the fana 
Tlien will $75aj = cost of /arm. 

Hence. $80 (aj-10) = $75aj+ $40. 

Whence, a = 168, No. of acres. 



Art. 206. 



2a;+33^ = 23; 


(1) 


S. ftr-2y = 80; 


(1) 


5a;-23^ = 10. 


(2) 


6x-% = 12. 


(2) 


Fpomm a;-^^^^^. 




,Prom(l), x=-^; 




from ^i;, x — - , 




from (2). x = *«J^. 




from (2). » = 12 + 6y. 




23-8y 10+2y 
2 - 5 ' 




15+y 12+6y 
3 ~ 6 ' 




115-15y = ia+4y. 




75 + 5y = 36 + 19y. 




19y := »5 ; 




18y = 39; 




y = 6. 




y = 3. 




Hence, « = 4 




Hence, « = 6. 
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IS, 


2x+^~^ = 21 ; 




(1) 




Fromd), «-^-^; 






4^+^ = 29. 


(2) 




from (2), x-^- 






p«>«(i). .=»»;-«'; 






147— y 7+y 

2 ~ a • 






from (2). X = 178-a4y. 






147-y = 7+y. 






V=^^ ^'' 






ay = 140: 
y = 70. 






107-y = 1780-24Qy. 






Hence, x = 38^. 






239y = 1678 ; 












y = 7. 




16. 


«+y «-y_n. 
3 a ~ * 


(1) 




Hence, x = 10. 






o */ 






g.5.= 18; 






i-'-f'='- 


(2) 


/4. 


(1) 




From (1), aj = 5y-54 ; 






2a; + ^^ = 33. 


(2) 




,».«, .='«>-^. 






247 -95y 
From (1), X = ^-^ ; 






%-« = fc*: 






fn,m(2), a;-^^^^^. 






65y-694 = 90-2y. 
67y = 684; 






247-953^ . 62 + 7y. 
3^4' 






y = 12. 

Hence, 2 = 6. 






988-38()y = 186 + 21y. 












401y = 802 ; 

y = 2. 

Hence, x = 19. 




17. 


8* 2y_ 
4 8 ~^' 

8- + T - *• 


(1) 
(3) 


15. 


2«!-y = 7. 


(1) 
(2) 




From(l), x = :li±^: 
from (2), <. = ^-^. 
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12 + 83^ 36-5y 
9 " 14 * 






9y = m; 
y = 12. 




168 + 112y = 324-45y. 






Hence, x = 12. 




157y = 1C6 ; 










Hence, x = fjf . 


• 


^0. 


8 6 -^' 


(1) 


18. ''l»+x = 15; 


(1) 




From(l), flj= ^ ^; 


(2) 


^-.. = 6. 


(2) 




from (2), X = 7y-120. 




From(l). <e = ^=^; 






120^^ = 7^-120; 




from (2), X = 30-4y. 






120+y = 49y-840. 
4?y = 960; 

y = 20. 




45-y = 120-16y. 






Hence, a? = 20. 




16y = 76; 










y = 6. 
Hence, x = 10. 




SI. 


^ + ^ = 20- 
^ + ^ = 2^.7. 


(1) 
(2) 


«• T-f = «^ 


(1) 




From (1), a; = ^4 I 




¥-l=l*>^- 


(2) 




^ ,^, 140 + 35y 
from (2), X = — ^^8 ' 




,^ ,,, 204-lQy 
From(l), x = y— ^; 

fram(2), x = ^^ - 






160-5y 140 + 3e»y 
14 " 28 V 

820-lOy = 140+35y. 




204-lQy 96-y 

7 ~ 7 ' 






45y = 180 ; 




204-lOy = 96-y. 






Hence, x = 10. 
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(1) 
(2) 



«. ^^ = 10-|; 

From (I). i. = ^^; 

from(3). x = ^l?. 

75- 7y _ ^-12 
3 ~ 15 ' 

375-a5y = 8y-12. 

43y=:887; 

Hence, a; = 4. 



^^. = 9. (2) 

Froin(l), :r = ^?^; 

from (2), X = 33-4gr. 

7y-24 ^ . 
-^— = 83-4y ; 

7y-24= lG5-20y. 
27y = 180 ; 
y = 7. 

Hence, x = 5. 



U, 2 (2a; + Zy) = 3 (2a;-3y) + 10 ; (1) 
ix-Sy = A(ey-2x) + 3. (2) 



From (1), X = 



15y- 10 
2 ' 



from (2), ir = ii^. 
4 

1%-10 _ l + 9y 
2 ~ 4 ' 

30y— 20 = 1+^. 

21y = 21 ; 

Hence, a? = 2J. 

?-^ = l; 

a? y 

18 20 ,^ 

— + — = 16. 

X y 

From(l), ^ = 1+^: 
aj y 

iA 

from (2), - = 8 - — • 
X y 

1 + ^ = 8-^; 

y y 

y+4 = 8y-10. 
7y = 14; 
y = 2. 
Hence, a; = 3. 



a;— 4 



= 7; 



X 11 _ 4a;~ 5y 

^^io~~^ 

From(l), a? = 7+4y; 

from (2), X = fy. 

7 + 4y = fy; 

14+8y = 9y. 

y = 14. 

Hence, a; = 63. 



(1) 
(2) 



(1) 
(2) 
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1. 



Art. 208. 




9x-iy = 2; 


0) 


7x-9i/ = 7. 


(3) 


From(l). aJ=-^; 




and 7a! = — s— ^ • 





Pattiag ?^i?^ for 7x in (3), 



14 + 28.y 



= 7. 



8 
From (3), 

14 + 28y-S7y = 21. 
Or, y = 7. 

Hence, x = 10 

5aj+?y = 29; 
6ic-^ = 26. 

29-2.y 



(3) 



From (1), 
and 



5 



174—122/ 
Putting *— -^ for 6x in (2), 



174-1^ 
5 



= 26. 



(3) 



From (3), 

174-123/-10y = 150. 
Or, y = 2. 

Hence, a? = 5. 



.J. 



8a; + 2y = 0; 
3aj-4y = 18. 



(1) 

(2) 



Fpom(l), a'^-g-l 

and ear = -2y. 
Putting — 2y for dx in (2), 

-2y - 4y = 18. 

From (3), -% = 18. 

Or, y = —S. 

Hence, x = 2, 



4. 



From (1), 



and 



6aj-?y = -4; (1) 

4a!+y = 28. (2) 

. _ 2y-4 



^- 5 



Putting -^— for 4ir in (2), 



y-16 



4- y = 28. 



5 

From (3), 

8y-16 + 5y = 140. 
Or, y = 12. 

Hence, a? = 4. 
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%x-Zy = ; 
8aj-y = 22. 



(1) 
(2) 



From (1), « = f ; 

and Sx = 12y. 

Putting \2y for 8aj in (2), 

12y-y = 22. 
From (3). lly = 22 
Or, y = 2. 

Hence, ar = 3. 

6jij— 5y = 1 ; 
14b~83^ = 17. 

""- 6 



(3) 



(1) 
(2) 



From (1), 
and 



14flj = 



14+7Qy 



Putting lii?^ for 14r in (2), 



6 



14+7Qy 



- % = 17. 



6 
From (3), 

14+7Qy~48y = 102. 
Or, y = 4. 

Hence, ar = 3J. 

4flj + lQy = 5; 
100aj+40y = 41. 

From(l), ^ = ^^; 



(3) 



and lOOx = 125-25%. 

Patting 125— 250y for 100a; 

in (2), 
125-25Qy+4Qy = 41. (3) 



From (3), 210y = 84. 
Or, y = f 

Hence, x = h 



8. 



19 



= 13; 



20.-^ = 33. 



(1) 



(2) 



From (1), 
and 



247-95y 



2a; = 



494-19Q y 
3 



Putting f^izl?^ for 2x in (2), 



494-19Qy 7y-4 



= 33. (3) 



3 2 

From (3), 

988-38Qy-31y+12 = 198. 
Or, y = 2. 

Hence, x — 19. 



g+y J— y _ 



3 



2 



9; 



X x+y 
2^ 9 



(1) 



(2) 



Or, -a; + 5y = 54; * (1) 

llaj + 2y = 90. (2) 

From (1), x = 5y— 54; 

and llaJ = 55y-594. 

Putting 55y-594 for llojin (2), 
55y-594+2y = 90. (3) 

From (3), y - 12. 

Hence, a; = 6. ^ 



SIMPLE EQUATIONS. 

10, 4flJ+% = 40 (ic-y) ; (1) 

2aj + 6y = ii. (2) 

From(l), aj = {y; 
and 2aj = f y. 

Putting \y for 2a; in (2), 

f3^ + 5y = f. (3) 



tu 



From (3), y = J. 
Hence, x =.\. 

| + y = 81. 

Or, 5a?— 3y = 75 ; 
a;+6y = 155. 



(1) 

(2) 

(1) 
(2) 



From (1), X = 



_ 75 + 8y 



Putting 1^^±^ for X in (2), 



75 + 8y 



+ % = 155. 



/^. 



5 

From (3), 
75 + 3y + 25 = 775. 
Or, y = 25. 

Hence, a? = 80. 

?_^=_20 
7 10 

I + 3y = 134. 



(3) 



109 

Or, 10aj-4%= -1400; (1) 
a;+12y = 536. (2) 

49y-1400 



From (1), X = 



10 



49y— 1400 . . ,^, 
Putting =^^ for X in (2), 



40y-1400 



+ 12y = 536. (3) 



IS. 



10 
From (3), 

49y-1400+120y=:5360. 
Or, y = 40. 

Hence, x = 56. 



•^^ + ar = 4y-2; (1) 



5a; + 6y 3aj-2 



= 2y-2. (2) 



~6~" 4 

Or, 44aj-58y= -26; (1) 

2aj-18y = -48. (2) 
y-13 



From (1), 
and 



X = ■ 



2aj = 



t/-13 



11 



Putting ^?^- for 2aj in (2), 



y-13 



(1) 
(3) 



11 
From (3), 

29y-13-132y = - 
Or, y = 5. 

Hence, « = 6. 



= -48. (3) 
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Jc-3 



= «; 



5^+4^_^^=10. 



Or, 3a; = 9 ; 

5a?+y = 20. 
From(l), a; = 8; 

and Sa? = 15. 

Putting 15 for 5a? in (2), 

15+y = 20. 
From (3), y = 5. 



r>-k'^- 



10 30 ^• 
Or, 4aj-3y = 80 ; 

3y-aj = 30. 



(1) 

(2) 

(1) 

(2) 



Or. 

From (1), 
and 



3a;+2y=42; (1) 

2a;+^ = 48. (2) 

^ _ 42-2^ 



2a; = 



3 ' 

84-4y 
—3 



Putting —3— for 2a! in (3), 



(3) 



(1) 

(3) 

(1) 
(2) 



From (1), 



_60 + 3y 



Putting ^ ^ for x in (2), 



16. 



3y-«'j^ = 80. 


(3) 


Prom (8), y = 20. 




Hence, x = 80. 




2+8-^- 


(1) 


M-- 


(2) 



84-4y 
3 



+ ?y = 48. 



(3) 



From (3), p = 12. 

Hence, a; = 6. 



17. 



4g-f-% 



6 



= 8; 



7y-3aj 



-y = ll. 



Or, 4a;+% = 48; 

5y-3a? = 22. 



(1) 

(2) 

(1) 
(2) 



From (1), 
and 






8ar = 



144-9y 



Putting — j-i^ for 3aj in (2), 

5y-^^^ = 22. (3) 

From (3), y = 8. 

Henoe, a? = 4 
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18, 



6 



+ ^ = 150 ; (1) 



6. + | = ; 



(2) 



Or, a; + 363r = 900; (1) 

86ar+y = 1320. (2) 
From(l), aj = 900-36y; 
and 36ic = 32400-1296y. 

Putting 32400- 1296y for 36aj 

in (2), 

32400-1296y+y = 1320. (3) 
From (3), y = 24. 

Hence, a; = 86. 



74 74 
19. ^-7 = 36; (1) 

^ + ?^ = 10i. (2) 

a; y 2 • ^ ' 
19 87 21 

^ ^ y a;. 2 

^ ^,. 87 85 . 87 . ,„, 

Putting ^ for — in (2), 

X a y 

19 37 85 _ 21 

■^"^^"•T-2"* ^^^ 

From (3), 

38 + 74-36aj = 21a;. 
Or, ar = 2. 

Henoev y = 9lf, 



20, 



x-2 10-a; _ y-10 
5 3 ~ 4 ' ^^^ 

2a; + 4 2a;+y _ 8 + 5 

~3 8"' - ~4" • ^^^ 

Or, 82aj-15y = 74; (1) 

4a;— 3y = -2. (2) 

^_ 74 + 15y . 



From (1), X 

and 4a; 



32 

74 + 1% 
8 



Putting Zi±!?? for 4a; in (2), 



74 + 1 5y 

8 



3y = 



(3) 



From (3), y = 10. 

Hence, x = 7. 



21. 



7+a; 2a;— y 

5 ~r" 

5fy-7 3-4a; 

2 y~ 



= 8y-5; (1) 
= 18-5a;. (2) 



Or. 6a; + 55y = 128; (1) 

34a; + 15y = 132. (2) 
128-56y 



From (1), 



and 84a; = 



6 

2176-93% 
8 



^ ^^. 2176-935y ^ ^, . 
Putting 5f for 84a; in 

(3), 
^-^^^.1% = 132. (8, 



From (8), 
Hence, 



y = 2. 

« = 8. 
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gg. 



gs. 



2 3 "^' 


(1) 


^4. 


1-1-.=., 


(1) 


8 4-^^ 


(2) 




2aj-l 8y-l 5 
2 3 ~6 


(2) 


Or, aj+5y = 48; 


(1) 




Or, 3«-2y = 6 ; 


(^ 


7aj+y = 182. 


(2) 




x^p = 1. 


(2^ 


Prom (1), X = 48-1 


5y: 




From(l), ^ = ^-- 




and 7x = 836-86y. 
Putting 836-8e>y for Ix in (2), 
836-36y+y = 182. (3) 




Putting ^^ for aj in (2), 

6+2y 
8 y = l- 


(8) 


From (3), y = 6. 






From (3), y = 3. 




Hence, x = 18. 




«5. 


Hence, a; = 4 

8ar-% 2aj-8y-9 
3 12 




«+y y-« _ 
8 4 "^**' 


(1) 




-2^12* 


(1) 


11"" 5 ' 


(2) 


8i 


(hh'>)-'i{'-l- 


-) 


Or, 7ic+y = 708; 
5a;— 8% = 0. 

From (1), X = '^^^ 


(1) 
(2) 

■y. 

> 




= 0. 
Or, 5a;-9y = -1 ; 
308aj-31y = 2082. 

Fiom(l), a? = ^; 


(2) 
(1) 
(2) 


, ^ 8540 
and 5a; = ^ 


-6y 




and 808a; = ^^^-«^ 




. 


Putting ^"^ for 6a; 


in (2), 




Putting ^'^-^ for 30to 


?^^-^^ 8^=o: 


(8) 




in (2), 
^-«« Sly -2083. 


(8) 


From (3), y = 15. 






Prom (8), y = 4. 




Hence, « = W. 






Hence, «: = 7. 
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1, 



Art. 211. 




7a?-2y = 68; 


(1) 


4fl;-5y = 8. 


(3) 


(I)x4= 28aj- 8y = 272. 
(2)x7= 28aj-85y = 56. 




Subtracting, 27y = 216, 




y = 8. 




Hence, x = 12. 




3a;+^ = 26; 

&c-2y = 38. 

Adding, Ox =64, 


(1) 
(2) 


aj = a 




Hence, y = 1. 





^. 4y+aj = 102; (1) 

y+4flj = 48. (2) 

(l)x4= 16y+4aj = 408. 
(2)= y+4a?= 48 . 

Sabtracting, 15y = 860, 

y = 24. 
Hence, a; = 6. 

^ ^ 2ar-y = 6 ; (1) 

4flj+3y = 22. (2) 

(l>x2= 4r-2y = 12. 
(2) = 4a;+3y = 22. 

Subtracting, — 5y = —10, 

y = 2. 
Hence, a? = 4 



5. 2{r + ?y = 23; (1) 

5aj-?y = 10. (2) 

(l)x5= 10a?+15y = 115. 
(2)x2 = lOa?- 4y = 20. 
Subtracting, 19y = 95, 

Hence, x = 4. 

^. 8aj+4y = 188; (1) 

2aj+5y = 207. (2) 

(l)x2= 6aj+ % = 876. 
(2)x8= 6a?+lgy = 621. 
Subtracting, — 7y = —245, 

y = 85. 
Hence, a = 16. 

7. 2a?4-7y = 84; (1) 
5aj+9y = 51. (2) 

(l)x5= 10a;+86y = 170. 
(2)x2 = 10a;-Hl8y = 102. 
Subtracting, 17y = 68 ; 

Hence, x = S, 

8. aj+4y = 16; (1) 

4«+y = 84 (2) 

(l)x4= 4fl;+16y = 64. 
(2) = 4ai+ y = 84. 

Subtracting, IQy = 80, 

y = 2. 
Hence, a? = 8. 
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12«+1% = 87; (1) 

17aj-l^ = 15. (2) 

(l)xl7 = 204p + 221y = 629. 
(2)xl2 =r 204r-228y = 180. 



Subtracting, 449y = 449, 

y = i. 

Hence, ar = 2. 



\13. 7y-3aj=~7; (1) 

11a; + 5y = 87. (2) 

(l)xll = 77y-38a;= -77. 
(2)x 3 = 15y + 33.T= 261 . 
Adding, 92y = 184, 



10. 



2«-%= 11; 


(1) 


a!-4y = 6. 

(1) = 2x-^ = 11. 
(2)x2= 2a?-% = 10. 
Subtracting, — y = 1, 


(2) 


y=-i. 




Hence, a; = 1. 





Hence, 



y = 2. 

a;=7. 



^4. 5aj^?y = 9 ; (1) 

5y+2x = 16. (2) 

(l)x2 = lOc- 6y = ia 
(2)x5= 10a;-t-26y = 80 . 
Subtractingr, —Sly = —62, 



11. 9ar-4y = 8; (1) 

Jt3a;+7y = 101. (2) 

(l)x7= 63a5-28y= 56. 
(2)x4 = 52a?+2% = 404. 
Adding. 115a; = 460, 

Hence, y = 7. 

1$. dy-^x = 104 ; (1) 

5a;-2y = 78. (2) 

(l)x5= 15y-5a; = 520. 
(2) = -2p + 5x = 78. 
Adding, ISy = 596(, 

y = 46. 
Hence, a; = 84. 



Hence, 



y = 2. 
x = 3. 



IS, 2a; + ^=:32; (1) 

lly-9a; = 3. (2) 

(l)x9= 18a;+27y = 288. 
(2)x2 = -18a;+22y = 6. 
Adding, 49y = 294, 

y = 6. 
Hence, a; = 7. 

Or, 17a;4-4y = 437; (1) 

3y-17a; = -297. (2) 

(1) = 17a; +4y = 437. 

(2) = -17a?-hgy = -2 97. 
Adding, 7y = 140, 

y = 20. 



Hence, 



a; = 21. 



17. 
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4 ^ 4aj-6 ~ * "^ 2 ' ^^^ 

%+7 3y-6aj . 9~4y 

Or, ar-6y = 2 ; (1) 

ir-y=-2. (2) 

(1)= 8a5-%= 2. 

(2) X 8 = 8a;--8y = - IP. 

Subtracting, 2y = 18, 

y = 9. Hence, x = 7. 



^S. ^ = li; (1) 

J (2aj+7y)-l = } (2aj-^+l). (2) 

Or, aj-4y = 0; (1) 

-14a; + Sly = 25. (2) 

(l)xl4= 14flj-5^= 0. 

(2) = -14a?+81y = 25 . 

Adding, 2% = 25, 

y = 1. Hence, « = 4 



79. y-8a? = 1 ; (1) 

2(3a;+y) = 3(y-af) + l. (2) 



Or, -3a?+y = l; 

9a;-y = 1. 

(I)x8= -9a?+?y = 8. 
(2) = 9g~ y = 1 . 

Adding, 2y = 4, 



Hence, 



y = 2. 



(1) 
(2) 



;?a 



. + 1 = 17; 
2y-a? 18 



(1) 



^+y "^ 45 * ^^^ 
Or, 2a;+y = 3^; (1) 

lly-12aj = 0. (3) 

(l)x6= 12aj+ 6y = 204 
(2) = -12a?+lly= 0. 
Adding, 17y = 204^ 

y = l3. 
Henoe, x = 11. 
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Or. 

(I)x2 = 
(2)x7 = 
Subtracting, 
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66(l-a?-y) = 6; 

61(y--a;) = 19(a;+y). 
66a!+5Cy = 51; 
16y-35a5 = 0. 

112aj+112y = 102. 

~245a; + 112y= 0. 

857a; = 102, 



48-% = 8a!y. (2) 



(l)x8 



3 3 8 
Adding, - ="8"' 






Hence, 



«*. 



(1) 

(2) 
(1) 
(2) 



f. Hence, y = f . 




22fl?-y = 83; 


(1) 


3^+^ + ? = 0. 


(2) 


Or, 22a;-y = 33 ; 


(1) 


83«+8y = 0. 


(2) 


(I)x8= 66a5-8y = »9. 
(2)= 33a;+8y= 0. 





Adding, 99a; =99, 
a; = l. 
Hence, y = — 11. 



2k. 



Op, 



(l)x9 = 
(2)xll = 
Subtracting, 



»-y 



?^ = 12; 



13aj-lly = 0; 
17aj-9y = 70. 

117aj-9% = 0. 

187a;-9% = 770. 

— 70aj = —770, 

» = 11. 



(1) 

(2) 

(1) 
(2) 



Hence, y = 18. 
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J?5. 5(a;+l) + 3(2y-5)=: 2; (1) 4aj-lQy = 17. (2) 

Or, 5a; + ^ = 12. (1) 



S6, 



(l)x4 = 




20a; + 24y = 


48. 


(2)x5 = 




2O2:- 


-my = 


85. 


Subtracting, 




74y = - 


-37, 








y = - 


- J. Heuce, a? = 3. 


1 1 
^ 3flJ^ 


7 
"15' 


(1) 


IL 


=^-=i- » 


Or, ^-^ = 

y X 


= 42; 


(1) 




?-f=-.. « 



(1) = 



45_80 



y X 



Adding, "T"" ''^' 

y = 1 J. Hence, aj = — j 

i. flWJ+Jy = c ; (1) iw;+gy = r. (2) 

(l)xjp= apx+hpy = cp, 

(2)xa= apx + aqy = or. 

Subtracting, {<m—^)y — ar—ep, 

ar—ep 

y — r^' 

^ aq—bp 

Tx eg—br 

Hence, x = -- — =— • 

aq—bp. 

S. ax^hy = m ; (1) cx+ey = n. (2) 

(1) X c = OCX— bey = em. 

(2) x a = aex+aey = an. 
Subtracting, (ae-hbe)y = an— em. 
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Hence, 



_ an— em 
^ ~ ae+hc' 
em+hn 
ae-^bc 



S. x-^ap = b; (1) ax— by = c^ 

(1) X a = ax + a^y = ab. 



Subtracting, {a^+b)y = ab—c, 

_ ab—e 



Hence, 



a'+b 



4, ax+2iby = e\ (1) a{Sa-x) = b(x-}-y). (2) 

Or. (a+b)x+by = BaK (2) 

(l)x(a + 6)= {a-hb)ax+(a-\-b)2by = ae+be. 
(2)xa = (a+&)air+ aby = ?>ofi. 



Subtracting. {ab ^W) y = ae +bc-^\ 

TT ^*-C 

Hence, a; = — zrz- • 

a+26 



^. 



(l)x6 = 




abx4-b^y = 6c. 




(2)xa = 




abx—a^y = o<?. 




Subtracting, 




(a»4-62)y = Jc-adf, 








6c— a<i „ 


ac + bd 

a2+6» 


<M/- 


-iy = 


= 0; (1) aj+y = c. (2) 




a) = 




ax— by = 0. 




(2)xo = 




aa; -f ay = ac. 




Subtracting, 




{a+b)y = ac. 
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Hence, x = — r • 

a + h 

7. i-^& = -' W 6ar-^ = 0. (2) 
Or, hx-\-ay = 2aK (1) 

(1) = bx-hay = 2ab. 

(2) = bx-ay = . 
Subtracting, 2«y = 2a&, 

y = ft. Hence« x = a. 

8. x+p = a+b; (1) bx~ay = 0, (2) 

(l)xa= oar+oy = «* + ^fr. 

(2) = 6j;-ay = 0. 

Adding, (a + 6) a? = «* + 06, 

a? = a. Hence, .t/ = 6. 

M = l; (1) f.| = l. (2) 

Or, bx+ay^cO}; (1) aa;+&y = a5. (2) 

(J)xa= abx + a^y = aV>. 

»)x6=: <i6a; -f&^y = o^. 

Subtracting, («*-&*) y = a?b-<a^. 



^ a + b 



Hence, a; = . 

a + b 



10. (flf+e) aj-6y = 6c ; (1) aj+y = a+6. (2) 

(1) = (a + c)aj— 6y = be. 

(2) X 6 = to-H^ ^y = fl&-<-6«. 
Adding, (a + 5+^)/|. = oft+fts + ftc, 

a? = 6. Hence, y = a. 
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11. 



Or, hx-^-ap = abe; (1) aa-hp = 0. (2) 

(1) X a = abx + a*p = a*be. 

(2) X ft = abx-l^y = 0. 
Subtracting, (a* + 6*) y = fl^, 

_ g*6c 

Hence, « = ^^^j:^- 

(l)xn= _ + -=aii. 

(2)xw= _ + _=&m. 



Subtracting, — - — = an—lm, 

_ n*—m^ 
^ "~ an—hm 

i5. aJ+y = c; (1) aa;-Jy =c(a-&). (2) 

(l)xa= aaj+ay = ac. 

(3) = cbx—hy = flc— 6c. 

Subtracting, (a+&)y = 6c, 

6c „ «c 
y = 7 • Hence, x = z • 

U, a(x+y)+b{x-y) = l; (1) a(aj-y)+6(fl;+y) = 1. (2) 

Or, (a+6)flj+(a-6)y = 1 ; (1) 

{a+b)x-(a-b)y = l, (2) 

Adding, 2(a+6)aj =2, 

a; =r — - . Hence, y = 0. 
a+6 
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15. 



16. 



18. 





6 a 


(1) 




a b " ' 


(2) 


Or. 


ax+by = a«+6»; 


(1) 




(a+6)a;-(a-6)y = fl« + 6». 


(3) 


(l)x(a+6) = 


(a«+a6)aj+(a6+62)y = a»+a6«+««6+J». 




(a)xa = 


(a*+a6)ar+(fl6-a«)y = a*+db\ 




Subtracting. 


{a'-hl^)p = a*b + lj^, 
y = b. 




Hence, 


X = a. 





(l)x(a-6) = 
(2)x(a+6) = 
Subtracting, 



Hence, 



(a + &) a;--(a— ft) y = 4aft ; 
(a-6)«+(a+6)y = 2(a*-&»). 

{a^-'V)X'-{a-bfy = iab{a-h). 
(a^-l^)X'¥{a+hfy = 2(a+dy(tf-ft) . 
2(a«+J^)y = 2 (a» +*»)(«-&), 

y = a-6. 

sc = a+b. 



17. 



V 



a+6 a—b 



(1) 



Or, 



a?— y _ g+y 
2a6 ~a»+y' 
(a-&)a5+(a+&)y = 2a(«*— 6*); 



(l)x(a-6) = 
(2)= _ 

Sabtracting, 

Hence, 



(a-bf x—ia-by y = 0. 

(«-&)« a? +(a«-6*)y = 2a («-*)»(« +6). 
{a^byx-{ a~byp = O 



2a(a+6)y = 2a(«-6)*(a+5), 
y =,(a-6)«. 
a; = {a+by. 



(1) 
(2) 



(1) 



(a-\-h)x+(p—h)y = e; (1) 

(64-A;)aj + (a— A:)y = c. (2) 

(l)x(&+*) = (a+h){b + k)x-{-{b^-bh+bk-kh)y = bc-i-ke. 

(2) X (a + A) = {a+h)(b+k)x + (a^—ak + ah—kh)y = ag+A<;. 

Subtracting, (a + &) (—a + ft— A + A;) y = c (—a + &— A + ifcX 

e „ e 



y = 



a-hb 



Hence, x = 



a+6 
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"*+^=l 





ft+c 


^a^c- 


*» w 


(fl+6)e" 


Or, 




(«-»-r)ar+(d+c)|r 


= oft -»-«f + &?+«»; 




RMTtillg. 


(a-k-c)x 




= oe+kr. 


Sobt] 




(*+c)jr 


= a6+e». 


Hene 


^ 




9 

X 


_{a + b)e 



a) 

(2) 



Or, (a-6)«+(a+l)y = 3a(a*-62); (^ 

«— y = 4fl6. (2) 

(1) = («-6)a?+(«+6)y = 2a(a«-yx 

(2) X («-»)= (<i~5)a;--(g-6)y = 4fl6(#-&X 
SublMM^ing^ 2ay = 2a (a-fty. 

Hence, « = (a+t)*. 



i. 3a?-f53f=65; (1) 5ar-^ = 45. (3) 

(2)x6= 25af-SJy = 225. 

(1) = 8a;+%= 55. 

Adding, 28aj =280, 

OF = 10. Hence, y = 5. 

f. 5ar-lly = 19; (1) 7«+f = 43. (2) 

(2)xll= 77sr+lly = 473. 

(1)= 5fl;-lly= 19. 

Addin^^ 82a; = 492, 

a = 6. Hence, Jf = 1. 
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S. 3aj+2!y = 118; (1) a;+5y = 191. (3) 

(2)x3= 8aj+15y = 573. 

(1) = ag-t- 2y = 118 . 

Subtracting, IZy = 455, 

y = 35. Hence, a; = 1& 

^. 2a?-y = l; a) x+2y = 8. (3) 

(2)x2 = . 2aj+4y = 16. 

(1) = 2g-y= 1. 

Subtracting, ^ = 15, 

y = 3. Hence, « = 2. [ 

5. 8«+y = 5; (1) aj+y = 3. (2) 

(1) = 8aj+y = 5. 

(3) = x+y = 3 . 

Subtracting, 2j; = 2, 

« = 1. Hence, y = 2. 

6. a;+4y = ll; (1) «-y = 1. (2) 
From (1), X = 11— 4y. 

Putting 11— 4y for x in (2), 

ll-4y~y = 1. P) 

From (3), y = 2. Hence, x = S. 

7. a.-y=_8; (1) 8aj-y = l. (2) 

(1) = «-y = -3. 

(2) = 8fl;-y = 1. 



Subtracting, 2x = 4, 

a? = 2. Hence, y = 5. 

8, &r-2y=-l; (1) a?4-y = 4. (2) 

(2)x5= 6aj+5y = 20. 

(1) = 5a?-2y = -1. 

Subtracting, 7y = 21, 

y = 3. Hence, x = 1, 
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9. 7ir+2iy = 4114 ; (1) , 39aj-14y = -»86A. (2) 

Or, 14a; + ejy = 828 ; (1) 390a;-140y = -9859. (2) 

(1) X 28 = 8920?+ 140y = 28044. 

(2) = 89(te--14Qy = -9859. 
Adding, 782aJ = 18685, 

X = 17i. 
Hence, y = 115t. 



10. 5aj- 


.8i = 7y+ai; (1) 2* = 6y-ef. (2) 


Or, l(te-14y = 59; (1) 14a;-8% = -45. (2) 


From (1), 


^ 59+14y 

*- 10 • 


and 


5 


Putting ^^^+^^ for 14flJ in (2), 




*18;»««' 85y= 45. 


From (8), 


y = 8f . Hence, x = 17^ 


i 


-| = l-» (1> il^l = ^- (^> 


Or, X- 


-2y = 4; (1) aj+2y = 12. (2) 


(1) = 


a;-2y= 4 


(8) = 


a?+8y = 12. 


Adding, 


2aj =16, 




a; = 8. Hence, y = 2. 



ije. 82aj+81y = 48; (1) 28aj-89y = 1. (2) 

(1) X 7 = 224a;+567y = 801. 

(2)x8= 224a;-812y = 8. 

Subtracting, 879y = 298, 

y = J. Hence, x = i. 
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15. 96a!+7eJy = 108; (1) 92a;+8Qy = 101. (2) 

(1) X 16 = 153to+12(% = 1«33. 
(2)xl5= 1880a?+iaOQy = 1515. 
Subtracting, 15ftiJ = 117, 

ar = }. Hence, y = {• 

U. 2aJ+y = i; (1) 18a5+2?y = -2a (2) 

(l)xll= 44iJ+22y = 11. 

(2) = l&g+22y = -28. 
SnbtractlDg, 2»x = 89, 

X = IJ. Hence, y = — 2J. 

.5. ll.+9y = 40; (1) ??fy-?^ = 2. (2) 

Or, llaj+^ = 40; (1) 77aj+89y = 496. (2) 

(l)x7= 77a?+68y = 280. 

(2) = 77a;+3^ = 496. 

Subtracting, -24|^ = 216, 

y = — 9. Hence, x = 11. 

16. 5to-lla! = 4y+117i; (1) 8aj+175 = 8y. (2) 
Or, 14y-88» = 937; (1) 8aj-2y = -175. (2) 



17. 



(2)xll = 




88aJ-2!^ = -1925. 




(1) = 




-88a?+14y= 987. 




Adding, 




-By= -988, 








y = l28i. 


Hence, x = 9. 


18aj+7y 


= 341+71y+43iflj; (1) 


2aj+iy = l. (2) 


Or, — 61flj— y 


= 682; 


(1) 


4flj+y = 2. (2) 


(1) = 




-61a?-y = 682. 




(3) = 




4a}+p = 2. 




Adding, 




-57aj =684, 








X = -12. 


Hence, y =3 50. 
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18. a(aj-a)+&(y-6) = 0; ' (1) 

a(x-y-a)-k-b{x-^y-b) = 0. (2) 

Or, ax-\-by = a*^¥; (1) 

(o -f b) x-(a-b) y = tf» + ft*. (2) 

(2) X a = (g-f 6)qfl?— (a*— g&)y = g»+ay. 

Subtracting, (a«+6*)y = a«6+6», 

y = 6. Hence, a; = a. 

i5, m{x+y) + n{x-y) = 1 ; (1) 

«»(aj-y)+n({r+y) = 1. (2) 

Or, mx+my+na^ny = 1 ; " (1) 

mx^my + nx-\-ny = 1, (2) 

Adding, (2«n- 27i) a? = 2, 



Si^btracting (2) from (1), (2m— 2n) y = 0, y = 0. 

^(?. ^ = ey-2&; (I) 

Or, &caj-cy=-26; (1) 

Mey-ftc^ = 26*+a6»-ac». (2) 

(l)x6« = ¥cx-b^cy = -26*. 

(2) = -b(!ih}-\-b^cy = 2y-<-fl6»-flg*. 

Adding, (&*c-6c*) x = a6»-ac«, 

a „ rt+26 
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1*27 



i. 



a)x2 = 

(2 = 



Adding, 



Hence, 



Art. 216. 

2x + dy+4z = 20; 
4a;-3i^-22 = - 8 ; 
3a; + 4y + 5z = 26. 

4a;+6^+ 82 = 40. 
4«— 3.y— 2g = — a 



(1) 
(2) 
<3) 



Subtracting, 


9i^-!-10B = 48. 


(4) 


(2)x8=: 
(3)x4 = 
Subtracting, 


12ir- 9y- & = -24. 

12aj+16y + 20fif = 104. 

-25y-2ft5 = -128. 


<5) 


(4)xl3 = 
(5)x5 = 
Adding, 


117y+130B= 624. 

-125|/-180b = -6^. 

--% = -16, 




Hence, 


y = 2. 

x = l, and e = a 






8a;-%+ 8=1; 
2x-5y+4z= 3; 
4i;+2y-3e = la 


0) 
{2) 
<3) 


(l)x8 = 
(2)x2 = 
Subtracting, 


6a;- 9y + 3B = a 

6aj-10y + a8 = 6. 

y-& = -a 


(4) 


(l)x2 = 
(3) = 
Subtracting, 


4aj-6y+2» = 2. 

4flj+2y-3« = la 

-%-f 5« = -11. 


(5) 


(4) = 

(5) = 


y-fe = -a 

-8y + & = -11. 





-7y = -14. 
y = 2. 
9 = 8, and ff=:t 
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(I)x2 = 
(2) = 



Adding, 



Hence, 



6. 
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aj+%+3z = 11; 
aa;+ y+8e = 14; 
3aj+l^+ z = 11. 

aa;+%+4« = 22. 
2a?-|- y4 8g = 14. 



41«« = 1257, 

« = a 

y = 4, and « = d. 

4p- fify+ «= 6; 

7iP-lly+28= 9; 

«+ y+8e = 12. 



(1) 
(2) 
(8) 



Subtracting, 


£>y-f 2=8. 


(4) 


(l)x3 = 
(3) = 
Sabtracting, 


3aj+9y+62 = 83. 

3«-f ?y- 2 = 11. 

7y + 52 = 22. 


(5) 


(4)x5 = 
(5) = 
Sabtracting, 


25fy+5« = 40. 
7y+5« = 22. 
1^ = 18, 
y = l. 




Hence, 


a? = 2, and « = 8. 






6a;-^+4« = 15; 
7aj+4y-3g = 19; 
2aj+ y+(te = 46. 


(1) 
(2) 
(8) 


(l)x3 = 
(2)x4 = 
Adding, 


16a;-18y+12e = 45. 
28a?+16y-12e = 76. 
48aj- 2y = 131. 


(4) 


(2)x2 = 
(8) = 
Adding, 


14a; +^-60 = 8a 

2a?+ y+68 = 46. 

160?+^ = 84. 


(6) 


(4)x9 = 

(5)x2 = 


887a5-18y = 1089. 
32a?+lt^= 168. 





(1) 

(2) 
(8) 
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(l)x2 = 
(2) = 
Subtracting, 

(2)x3 = 
(3)x2 = 
Subtracting, 

(4)x35 = 
(5) = 
Adding, 

Hence, 



(i)xa = 

(8) = 
Adding, 

(l)x6 = 
(8) = 
Adding, 

(4) = 
(6) = 
Adding, 

Hence, 



(l)x7 = 
(2) = 

Subtracting, 
Or, 



8a;-lQy-<-ae = 12. 

«+ y = a 

21a;-3?y+fie = 27. 

2x-h 2!y+6g = 24. 



lite-35y 



a 



(4) 



(5) 



35«+9B^ = 105. 
19a;-85y =: a 

5ix =108, 

« = 2. 
y = 1, and e = a. 

S«— sr4- « = 17; 
5aj + %— 2z = 10; 

7a; + 4y-5g= a 



6a;-^ + 2B = 
5a;+%— Sb = 


34. 
10, 


lla;+ y 

15a;-^+5^ = 
7«+4y~5B = 


44. 

a 


22aj- y = 

llaj4-3r = 
22a;— y = 


88. 

44. 

88. 



<1) 

<3) 



(4) 



(6) 



sac =132. 
« = 4. 
y = 0, and 



E=(l. 



3a;— 5y4-7e 
9a; + lly 

7a;4- 7y-l-7s : 
3 a;— 5y-i-7g : 

4a;+12y 

a;+ 3y = 



= 6; 

: 75; 
-10, 

35. 

J5. 

-40, 
-10. 



<1) 
(3) 
(3) 



(4) 
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S. 



(4)x9 = 


«a;+a7y = -90. 




(8) = 


9x+ltif= -10. 




Subtracting, 


l^=.-80, 
y = -6. 




Hence, 


X = 5, and 2 = 6. 






i-!-l=«' 


(1) 




hy-T2 = ''' 


(2) 




h^-ro = '- 


(3) 


«r. 


6a?+ %+22 = 36; 


(1) 




8a?+12y- » = 48; 


(2) 




2a!+lQy+ » = 60. 


(8) 


(a)x2 = 


ete+24|^-2z= 96. 




(1) = 


6aj+ 3y+2e= 36. 




Adding, 


13a;+37y = 132. 




Or. 


4a;+ 9y =44. 


(4) 


(2) = 


3a?+12jr-2 = 48. 




(8) = 


2aj+10y+e = 60. 




Adding, 


6aj+28y = 98. 


(5) 


(4)x6 = 


20a?+45y = 220. 




(6)x4 = 


20aj+8% = 392. 




Subtracting, 


4% = 172, 





Hence, 



4x y-3 



z = 2, and e = 6. 



Ot, 



,, (1) £±|±£ = 8; (2) 

8a?— 6y = 5 ; 

«+ y+ » = 21; 

9x^9y+4z = 144 



^ + 1 = 4.(8) 



(1) 
(2) 
(8) 
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(2)x9 = 




9aj+9y+92 = 189. 








(3) = 




9a;+9y+4« = 144. 








Subtracting, 




&= 46, 

2 = 9. 








Hence, 




a? = 6, and 


y = 7. 




10, 


(2) = 
(8) = 
Adding, 


(1) 


aj+y-2 = 18i; (2) x- 

x+y-z = 18}. 
x-y-^z = 13}. 
2a: =32, 
aj = 16. 


-y+e = 13t. 


1 

(8) 




Hence, 




y = 7}, and 


e = 6i. 




11. 


3a?+5y = 161 

(l)x7 = 
(2)x3 = 


; (1) 


7a;+22 = 209; (2) 

21a;+35y = 1127. 
21a; +Qz= 627. 


2y+« = 89. 


(3) 




Subtracting, 




36y-6z= 500. 




(4) 




(3)x6 = 




12y+62= 534 








(4) = 




85y-62= 500. 








Adding, 




47y = 1034, 
y = 22. 








Hence, 




aj = 17, and 


» = 45. 




IB, 


y+4aj = 41; 

(l)x2 = 
(2) = 


(1) 


a;+i« = 20i; (2) 

2y+x = 82. 
x-\-{z = 20^. 


y+iz = 34. 


(8) 




Subtracting, 




2y -iz = 6H. 




(4) 




(3)x2 = 




^ + {2 = 68. 








(4) = 




2y--iz = 61i. 








Subtracting, 




««= 6i, 







e = 10. 
Hence, x = 18, and y : 
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14. 



5S-1«-1« = »-109; 


(1) i« + Jy = a6; (2) (^ = 48. 


(8) 


Or. 


ir+2y+ g = 324; 


(1) 




2aj+ y =208; 


(2) 




5y-4s = 0. 


(8) 


(I)x2 = 


2ar+4y+2e = 648. 




(3) = 


2x+ y = 208. 




SubtractiDg^ 


^+2« = 440. 


(4) 


(4)xa = 


6y+4e = 880. 




(8) = 


Sry-4e = 0. 




Adding, 


lly = 880, 
y = 80. 




Henoe^ 


2J = 64. and 2 = 100. 




• - 


2aj_fy = »3-ia5-Jy; 


(1) 


, 


7aj~& = ir+y-86; 


(2) 


'- 


iaj+ly+je = 58. 


(3) 


Or. 


dx- p =186; 


(1) 




ftp— y— & = —86; 


(2) 




ftr+4ar+8e = 696. 


(3) 


(I) = 


5x-p =186. 




(2) = 


6aj-y-5e = -86. 




SabtiBCtiiig; 


—a? +6e = 272. ./ 


(4) 


(l)x4 = 


2ac-4y = 744. 




(8) = 


6flJ + 4y+32 = 696. 




Adding-, 


26a; +3e = 1440. 


(51 


(4)x3 = 


-3aj+l&= 816. 




(5)x5 = 


180a; + 1&= 7200. 




Snbtisetiog; 


-183a; = -6884, 
a; =48. 




Heiio9. 


y = 54, and = 64. 
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■X y 


« ! + !=»; e» 


v\-- 


(8) 


(1) = 


H -- 






(3) = 


+ - = *. 

X z 






Subtracting, 


11 




<4) 


(8) = 


y » 






(4) = 


1 1 

= a-k. 

y « 






Adding, 


2 

2 








^"o+c-^ 




Hence, 


«- * and r- ^ 






•-«+5_c' "^^ ^-ft+c-« 




16. 


aj-9y-<-3B-10tt = 21; 




(1) 




2r+7y— 2— « = 688; 




<2) 




8{r+ y+fife+ 2« = ia5; 




(8) 




4ar-6y-22- 9m = 616. 




<4) 


(I)x2 = 


2jr-183^ + 62-20tt = ^. 






(2) = 


ac+ 7y- g— « = 683. 






Sabtr)uvt,<ng, 


-2(S|y+7z-19tt = -641. 




<5) 


(l)x8 = 


3flj-27y+9z-30te= 6a 






(3) = 


Saj-i- y+52+ 2« = 195. 






Subtracting, 


-28.y + 4z-32zt= -132. 




<«) 


(l)x4 = 


4r-36y + 12z-40tt= 84. 






(4) = 


4je- 8y- 2z- 9te = 516. 






Subtracting, 


-30y+14«-81i£= -432. 




(7) 


(6)x2 = 


-50y+14£-38tt = -1282. 


fff 




(7) = 


-8Qy+14£-31fc = -482. 


-'<. 




Snbbmcting, 


-^ - 7tt = -850. 




(81 



134 



SIMPLE EQUATIONS, 



17. 



(6)x7 = 
(7)xa = 


-19^+2aB-224»i = -024. 
- 6(^y+2a8- 62w = -864. 


Subtracting, 


-13^ -162t/ = -00. 


Or. 


-0^ - 81w = -80. 


(8)xl7 = 
(fl)x5 = 


-84Qy-119t* = -14460. 
-34Qy-405w = - 160. 


Subtracting, 


280« = -14300, 




1^= -60. 


Hence, 


= -13, 




y = eO, and 




«+ jr+ «+ « = 1 ; 

16aj+ %+ 4z + at*= 9; 

81a?+2'3:y+ 9« + 8« = 36; 

266a;+64y + 16« + 4w - 100. 


(l)xl6 = 
(2)*= 


16aj+16y+162 + 16w = 16. 
16aj+ %+ 42+ 2tt = 9, 


Subtracting, 


%+122! + 14w= 7. 


(l)x81 = 
(8) = 


81a; + 81y + 8I2 + 81tt = 81. 
81a;+27y+ 92+ 3t* = 86. 


Subtracting, 


54y+722 + 78t* = 46. 


(l)x256 = 
(4) = 


266to+256y+2662 + 256« = 266. 
266ar+ 64^+ 16z+ 4w = 100. 



Subtracting, 19^ + 2402 + 252w = 166. 

Or, 1%+ 202+ 21 w = 18. 



(5)x2 = 
(7) = 
Subtracting, 

(7)x27 = 
(6)x8 = 
Subtracting, 



16y+242 + 28M= 14, 

1^+202+ 21k = 13 . 

42+ 7t«= 1. 

48?y+6402 + 567w = 861. 

432y+6762 + 624K = 360 . 

- 862- 57w = -9. 



W 



a? = 100. 



(1) 
(2) 
(3) 
(4) 



(5) 



(«) 



(7) 



(8) 



(9) 
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(8x9 =^ 
(9) = 
Adding, 

Hence, 



86e+68w = 9. 
-3ee-57t* = -9. 



81/ = 0, 
«= 0. 

jf = J, and 05 = J. 



18. 



8'*^6 ^ 7 



3-^8^6 



= 68; (1) T+I'^l = '"= ^^^ 



= 79; (8) 



y+jt+u =248. (4) 



Or, 


85aj+21y + 3(te = 6090; 




(1) 




15aj+ 'Zy+4z = 912; 




(2) 




2aiJ+l& + 8t* = 3160; 




(8) 




y+.«+w= 24a 




(4) 


(l)x2 = 


70aj+^y + 60e= 1218a 






(2)x21 = 


316a?+42y + 848 = 19152. 






Subtracting; 


-245aj -24z = —6972. 




(5) 


(4)x8 = 


Sy+ 8«+Stt = 1984. 






(3) = 


20x +152 + 8w = aiaDL 






Subtracting, 


20j:-8y+ 7« = 117«. 




(6) 


(2)x4 = 


00a;+8y + 16e = 3e48. 






(6) = 


20fl?-i^+ 7« = 1176. 






Adding, 


80a; +232 = 4824. 




<7) 


(5)xl6 = 


392005+ 3842 = 111552. 






(7)x49 = 


8920a?+ 11272 = '236376. 






Subtracting, 


7482 = 124824 
2 = 168. 






Hence, 


« = 50, 








y = dO, and 


« = 12. 
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19. 



(3)x3 = 
(1) 



SO. 



SIMPLE EQUATIONS, 

3a;— 4f + 8e-4ii = -8 
aap-3f+&-G« = -4 

4«— jf—2e— u = — 1. 
83?- ^4- 3g-4tt = -8, 



Subtiacting; 


lOif-Viz+lu = 14. 


(S)x2 = 
(2) = 


ar4-%- &+2« = 4 
2a;-St+ 5f-«» = -4. 


Snbtractiiigr, 


1t-ll£ + 8»= 8. 


(S)x4 = 
(4) = 


4r+%-19i3-h4N= a 

4r- y- 2z- u= -1. 


SabtnetiB^. 


9f-10!»+5«4= «L 


(5)x7 = 


7«|y- 84B+48w = 9a 
70y-110a+80M = 80. 


SoblractiDg; 


afe-31w = la 


(5)x» = 

(7)xtO=: 


9Qy-1082+63Mr=ia8L 
iK)8^-10QiJ+5(hf = 9a 


Soliliaeting; 


- 8t+18?/= 3a 


Wx4 = 
(9)xl3 = 


t04B-134«= 72. 
-l(M«+ie9» = 46a 



(1) 

(8) 
(8) 
(4) 



(5) 



(«) 



(7) 



(») 



Ad«ng, 


45U-540. 

u = 12. 






Hence, 


f = 15. 








y •— 11, and 


a? = ia 






6fl?+4y— 82— 2«= 1; 




(1) 




«+ y+3a— 4tt = —2; 




(3) 




8a;— »+2e-8i» = — 5; 




(8) 




5aj-23r + «-»!«= —1. 




(4) 


(1) = 


5x + 4^-^e-2u= 1. 






(3) = 


a;+ jr+Sz— 4t« = —2. 


■o* 




Adding, 


Cx + Srt/ — Sw = —1. 




(6) 
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SI. 



(4)x2 = 


10jJ-4y + 2«— 4w = —2. 




(3) = 


3a;- y + 2«-3t4 = -5. 




Sabtracting, 


nx-Zy — It = 8. 


(6) 


(4)x8 = 


16a;-6y + 3«-©M = —a 




(1) = 


5a;-»-4y-32-2i* = 1. 




Adding. 


20a?-^ -8it = — a. 


(7) 


(6)x6 = 


42aj-18y-ft« = 18. 




(6) = 


6sr4- 5y— 6ti = —1. 




Sabtrafctinir, 


8ftr-2% = 19. 


(8) 


(6)x8 = 


66a:-24y-8«= 24. 




(7) = 


20aj- 2y-8tt = -2. 




Sobtraeting, 


86d;-22y = 2a 


(9) 


(8) = 


8dar-23y= 19. 




(»)- 


86a?-22y= 26. 




Sttbtiaeting; 


-y = -7. 
y= 7. 




Henoe^ 


a? = 6, 

« = 10, and u = 11. 






«+ y+ a-4w = — 9; 


(1) 




6a;— 8y + 5g— 7m = —16; 


(2) 




8a;-4y+4«-2t* = —28 ; 


(8) 




4a'-3y-3g- u = -11. 


(4) 


(l)x6 = 


6j; + 5y + 52-2(h«= -45. 




(2) = 


5a;-3y + 5e- 7u = -16. 




Sobtneting', 


8y -13w = -29. 


(5) 


(l)x4 = 


4P+4y_45_l©„ = ^36. 




(3) = 


3a;— 43^+43— 2w = —28. 




Subtracting, 


x + Sy -14w = -18. 


(6) 


(l)x3 = 


Sa'+Sy+Se— law = —27. 




(4) = 


4a?-3y + 3«— u = -11. 




Adding, 


7aj -18u = -88. 


(7) 
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2S. 



(6) = 


%-18t* = -29. 




(6) = 


a5+^-14tt = —18. 




Subtracting, 


— oj + « = —16. 


(8) 


(8)x7 = 


-705-1- 7t* = -112. 




(7) = 


7ar-13w = - 38. 




Adding, 


- 6tt = -160, 
1^ = 25. 




Hence, 


« = 18, 

y = 37, and a? = 41. 






4r— 3y+2e-5w= 0; 


(1) 




a»— 2y-»- «-2tt = 12 ; 


(3) 




«— y— z + ^u = 4; 


(8) 




2a;-^-l-3»-4M = 2. 


(4) 


a)x3 = 


12aj-9y+6«-15t*= 0. 




(2)x4 = 


12x— By + 4z— Su = 48. 




Sabtracting, 


- y + 2z— lu = —48. 


(6) 


(1) = 


4flj-3y + 22- 5t* = 0. 




(3)x4 = 


4flj-4y-4» + 12w = 16. 




Subtracting, 


y+ez—17u = —16. 


(6) 


(1) = 


4flj-8y+2c— 6t* = 0. 




(4)x2 = 


4r-%-f-6a— 8t* = 4 




Subtracting, 


Sy-4£ + du = —4 


(7) 


(6) = 


— y+2«— 7i* = —48. 




(6) = 


y+6«-17« = -16. 




Adding, 


8e-24t* = -64 




Or, 


z— 9u= —8. 


(8) 


(6)x8 = 


-9y-l-62-21w = -144 




(7) = 


8y-485+ 3w = — 4 




Adding, 


22-18i* = -148. 


(») 
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(8)x2 = 
(9) = 
Subtracting, 

Hence, 



2S. 



Or, 



(l)x4 = 
(2) = 
Subtracting, 

(l)xlO = 
(3)x8 = 
Subtracting, 

(4)x4 = 
(5) = 

Subtracting, 
Hence, 



^^ 



2g- 6t^ = - 16. 




22-181* = -148. 




12t4 = 132, 




u = 11. 




e = 2S, 




y = 21, and x = 17. 


Mn=-> 


(1) 


h'lU'^' 


(8) 


\*h\"^ 


(8) 


6»+ 4j^+ 8e = 744; 


(1) 


2(te+15y+12« = 2820; 


(3) 


15a!+12y+10e = 3380. 


(8) 



24fl!+l% + 12e = 2976. 
20fl?+ 15y+12g = : 

4flj+ y 



= 156. 



60a!+40y + 3a5 = 7440. 
45aj + 3%+30e = < 



15aj+ 


4|^ 


= 


600. 




16a;+4y = 


624. 




l£k2; + 4^ = 


600. 




« 


= 


24 






y = 


60, and 


3 

a; 


4 
5y 


1 


88 
5' 


1 
Sx 


*4 


2 


61 
6' 


4 


1 

2y 


4 


161 
10 



(4) 



(6) 



e = 130. 



(1) 
(3) 
(8) 
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(i)xa = 

(2) = 
Sobtracting, 

Op, 

(l)x4 = 
(8) = 
Sabtractiiig, 

Or, 

(5)x3 = 
(6)x7 = 
Subtracting, 

Hence, 



S5. 



(1) = 
(3) = 
Adding, 



X 5y « ~ 6 ' 
1+1 ?-?^ 



17 21 
82; ICy 




151 
~ 80 * 


170 rs 
« y 




= 161. 


12_ 16 
X 5y 


4 


152 
~ 5 


4 1 
5x 2y 




161 
~ 10 ' 


56 27 
5x \0y 




143 
~ 10 * 


112 27 




= 14a 


510 


189 


= 453. 


TO4_ 


189 

y 


= 1001. 



274 

X 



(5) 



(6) 



= 548, 

ar = J. 

y = i, and 2 = }. 



a?+2g + 3«J-t-4* = 14; 

-aj+3y+2j5+5»+3^ = ^^; 
a;+Oy— 2+80 = 70; 
—x-\-y-z + 4f)—t = ^ ; 
x—Zy+Sz—2v+4t = —24 

ir+2s-i-3« + 4* = 14. 
-a;+2g-h5o-«-8^ +3y = -4*. 
.45+8tJ-»-7«+8y = H^. 



(1) 
(2) 
(3) 
(4) 
(5) 



(6) 
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te. 



(1) = 


a;-h2e+3©+4< = 14 




(8) = 


OJ— 2 + 8© +6y = 70. 




Subtracting, 


32-5«+4«-6y = -56. 


(7) 


(1) = 


aj+2»+3c + 4< =14. 




(4) = 


-«- 2+4i?- <+y = V. 




Adding, 


e-H7«?+3/+y = y. 


(8) 


(1) = 


aj+as + SD-f 4« = 14. 




(6) = 


a5+a8--aiJ + 4<— 3y = —24 




Sat)tracting, 


— 8 + 5© +3y = 3a 


(9) 


(8)x4 = 


4£ + 28c+13«+ 4y= 146. 




(7)x8 = 


92-15©+ lSf-18y = -16a 




Subtracting, 


^52+43© +23y= 314 


(10) 


(6)x8 = 


122 + 24« + 21« + ^ = ^. 




(8)x7 = 


72+49tJ+21f-f7y = HJ^. 




Subtracting, 


5«-25i) +2y = -20. 


(11) 


(9)x6 = 


-5e+25i?+15y = lOa 




(10) = 


-5e + 43c + 22y = 314 




Subtracting, 


18©+ 7y = 124. 


(12) 


(10) = 


-6«+43c + 22y= 314 




(11) = 


52-26©+ 2y = -20. 




Adding, 


18© + 24y= 294 1 


\ (13) 


(13) = 


18©+ 7y = 124. 




(13) = 


18©+24jr = 294 




Subtracting, 


17y = 170, 
y = lO. 




Hence, 


« = —7, 2 — 7, © - 3, and « — —J. 




aa?+fty+C2 = 8; 


(1) 




aaj+6y— 02 = 1; 


(2) 




cm—hy-k-ei = L 


(8) 



ax+by+oi = 8. 




ax+by^ez = 1. 




2<» = 2, 




1 
« = -• 

e 




1 


1 

and a? = - 
a 
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(1) = 

(2) = 
Subtracting, 



Hence« 



1, Let a; = the first nnmber, and y = the second number. 

Then 8a;+iy = 108; (1) l«+{y = 82. (2) 

Or, 6a?-t-y = 216; (1) 8«+4y = 192. (2) 

(2)x2= 6aj+% = 884. 

(1) = 6a;+ y = 216. 

Subtracting, 7y = 168, 

y = 24, the second number. 
Hence, a; = 82, the first number. 



;?. 


Let - = the fraction. 








Then ^ 

y 


1 
~"8' 


(1) 


' F3 = !- « 




Or, 8a;-y 


= -9; 


;(i) 


5a:-y = -l. (2) 




(1) = 






8aj-y = -9. 




(2) = 






6a:— y = -1. 




Subtracting, 






2aj = 8, 




Hence, 






y = 2i, 




and 






- = — , the fraction. 
y 21 



^. Let X = the first number, and y = the second number. 

Then Jaj-iy= 19; (1) fP-iy = 8. (2) 

Or, 6flj-^ = 190; (1) 4a;-?y = 96. (2) 
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(l)x4 = 


aOc- Sy = 700. 


(2)x5 = 


20aj-152f = 480. 


Subtracting, 


7y = 280, 




y = 40, the second number. 


Hence, 


a; = 64, the first number. 



4. Let X = tens* digit, and y = units' digit. 

Then lOflj+y = the number. 

Whence. 7(x+p) = lOx+p; (1) (10a5+y)-37 = IQy+a;. (2) 

Or, Sx-Gy = 0; (1) 9aj-9y = 27. (2) 

(l)x8= 9x-lQy= 0. 

(2) = 9x- 9y = 27. 

Subtracting, — ^ = —27, 

y = 8. 

Hence, a; = 6, 

and 10a; +y = 63, the number. 

6. Let X = tens' digit, and y = units' digit. 

Then 10a; +y = the number. 

Whence, y = 2a;; (1) 2(10a;+y)-6 = IQy+ai (2) 



Or, 


y- 


-2a; = 


0; 


. (1) 19aj-^ = 6. 


(l)x8 = 








%-16a; = 0. 


(2) = 








-8y+19a; = 6. 


Adding, 








3aj = 6, 

a; = a. 


Hence, 








y = 4, 


and 








10a;+y = 24, the number. 



6, Let X = tens' digit, and p = units' digit. 

Tben lOx+y = the number. 

Whence, 10a;+y = 4(a;+y) ; (1) (10a;+y)+18 = IQy+a;. (2) 

Or. 2a;-y = ; (1) x-y = -2. (2) 
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(1) = 




2aj— y = 0. 


(2) = 




x—y = —2. 


Sabtractingf, 




« = 2. 


Hence, 




y = 4. 


and 




l(te+y = 24, the Dumber. 


Let - = the fraction. 

y 






"'''" y+l = 3 = 


(1) 


i^t-i- « 


Or. 2x-y=-\; 


(1) 


8aj-y = 3. (2) 


(1) = ' 




2a;-y = -1. 


(2) = 




3a;-y = 8. 


Subtractiiig, 




-05 = -4, 

« = 4. 


Hence, 




y = 9. 


and 




- = r , the fraction. 



8, Let a; = the first number, and y = the second number. 
Then |a5 + |y = y + 4; (1) 3ar-8 = 2y. (2) 
Or, 6a;-3y = 80; (1) 8ar-2y = 8. (2) 

(l)x3= . 15a;-9y = 90. 

(2)x5= 15a?- IQy = 40. 

Subtracting, y = 50, the second number. 

Hence, a; = 86, the first number. 

9, Let X = A's wages for one day, y = B's wages for one day, 
and 2 = C's wages for one day. 

Then 2»+^+3b = $28; (1) 

«+^+4£ = $19; (2) 

5a;+4y + 2e = $26. (8) 

(2)x2= 2a?+43^+88 = $88. 

(1) = 2{C+Qy4-3c = $ 28. 

Subtracting, -^ + 5« = $10. (4) 
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1^6 



(2)x5 = 

(3) = 
Subtracting, 

Or, 

(4) = 

(5) = 
Adding, 

Hence, 
and 



5aj + lQy+2(te = $95. 
5x+ 4y+ 2z = I 



^ + 18e = $69. 
2y+ Qz = $28. 

-2y+5e = $10. 
2y + Cg = $2 3. 



lie = $38, 



W. Let 
and 

Then 



Or, 





X 

y 



(6) 



= $3, C'b wages for one day. 
= $2, A's wages for one day ; 
= $2]^, B*s wages for one day. 



X = the first number, 
2 = the third number. 



y = the second number, 



ia;+Jy+i» = 89; 
4<r+iy+ie = 42; 
laj+iy+J« = 24. 

15a;+lQy+ 6« = 1170; 

4flj-«- 3y-«- 6a = 504; 

12ar+lQy + 152 = 1440. 



(1) 
(2) 
(3) 

(1) 
(2) 
(8) 



(1) = 


15a;+lQy+fe = 1170. 


(3) = 


4aj+ % + 62= 504. 


Subtracting, 


11«+ 7y = 666. 


(2)x5 = 


20a;+15y + 30e~2520. 


(3)x2 = 


24flJ+2Qy + 30e = 2880. 


Subtracting, 


4aj+ (?y =860. 


(4)x4 = 


44»+2% = 2664. 


(5)xll = 


44e+55y = 8960. 


Subtracting, 


27y = 1296, 




y = 48, the second number. 


Hence, 


X — 80, the first number ; 


and 


« = 40, the third number. 



C4) 



(«5) 
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11, 


Let ? = the fraction. 




<*) ih=r '"> 




Or, Ax- 


-^ 


= - 


16; 


(1) 2«-y=-2. (3) 




(2)x2 = 








4it-2g = - 4. 




(1) = 








Ase-Sn = -16. 




Sabtracting, 








tf= 12. 




Hence, 








» = 6. 



^ 5 
and - = 7e%» the fraction. 

y 12' 

i:?. Let a; = No. persons, and y = No. dollars each received. 
Then xy = No, dollars all received. 



Whence, 


xy _ 
aj + lO" 


y-2; (1) ^=y^^' W 


Or, 


«— 6y = 


-10; (1) -2aj+(?y = -10. (2) 


(1) = 




a;-Cfy = -10. 


(2) = 




-2a;+5y = -10. 


Adding, 




- X = -20, 

a; = 20, No. persons. 


Hence, 




1^ = 6, No. dollars each receivedo 



13, Let 2; = No. dollars A has, and y = Na dollars B has. 
Then y-4 = 2(aj+4); (1) a;-6 = i(y+e). (2 
Or, -2a;+y = 12; (1) 8aj-y = 24. (2 

(1) = -2aj+y = 12. 

(2)= 3a;-y = 24. 

Adding, x = 36, No. dollars A ha& 

Hence, y = 84, No. dollars B ha& 

14, Let X = No. dollars A can earn in one day, 

y = No. dollars B can earn in one day, 
and e = No. dollars C can earn in one day. 
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Then 



(1) = 
(3) = 

Subtracting, 
Op, 

(3)x5 = 
(4)x4 = 
Adding, 



Hence, 
and 



10a;+10y = 49; 

lOaj+lOs =51; 

4y+ 4z = 23. 

lOaj+lQy = 49. 

10a; +10s = 51. 

lOy-lOs = -3. 

5y— 50 = —1. 



(1) 
(3) 
(3) 



(4) 



20^+308 = 110. 
3Qy~20g = -4 
40y = 106, 

p = 3.65, No. dollars 6 can earn. 
X = 3.35, No. dollars A can earn ; 
e = 2.86, No. dollars C can earn. 



16, Let X = the first number, and y = the second number. 



Then 
Or, 

(l)xll = 
(2) = 
Adding, 

Hence, 



a?+y = 230; (1) 
aj+y = 280; (1) 



i^aj = ,3yy+10. (2) 
I3a;-lly = 1430. (3) 



16. Let 
and 

Then 



X = number of artillery, 
z = number of infantry. 



llor+lly = 3630. 
13a;-lly = 1430. 
340? = 3960, 

X = 166, first number. 

y = 65, second number. 

p = number of cavalry, 



(1) = 
(3) = 

Adding, 



x+i/-\-z = 3744; 
Jg + 345 = 3flj+6y; 
S(x+y)-z-^B. 

x-{- p+z = 2744. 
6a?+13y— 8 = 490. 
7a?+18y =3384. 



(1) 
(2) 
(8) 



(4) 



148 



SIMPLE EqUATIONa. 



(1) = 
(8) = 
Adding, 

(4)x9 = 
(5)x7 = 
Subtracting, 

Hence, 
and 



aj+ y+e = 2744. 
8a?+gy-g = -98. 
9aj+^ = 2674. 

63a? + 117y = 29106. 

63a? + 63y = 18522. 

54y = 10584, 

y = 196, No. of cavalry, 
a? = 9^, No. of artillery ; 
ft = 24i)0, No. of infantry. 



17, Let X = No. dollars A has, and y = No. dollars B lias. 



Then a?+145 = 2y; (1) 

Or, a?-2y = -145; (1) 



y+37 = taj. (2) 
-4x + 5y= -185. (2) 



(l)x4 = 


4a?-^ = -580. 


(3) = 


-4fl; + 5y= -185. 


Adding, 


-8y = -765, 




y = 255, No. dollars B has. 


Hence, 


X = 365, No. dollars A has. 



18, Let X = No. bu. in the mixture @, $1.10. 

76— a? = No. bu. in the mixture @ |1.19. 

Then $1.05 (25) + $1.10 (a?) + $1.19 (75-a?) = $1.11 (100). 

Whence, -$.09a? = -$4.50, 

aj = 50. No. bu. @ $1.10. 
Hence, y = 25, No. bu. @ $1.19. 

19, Let X = length in feet, and y = width in feet. 
Then (ir+6)(y+2) = a?2^ + 180 ; 

(a?+2)(y+9) = a^ + 324. 
Or, ^ + 2aj = 168; (1) ^+fti!=806. (2) 



(5) 



(1) 
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(2)x3 = 
(1) = 
Subtiacting, 



6y+27a; = 918. 

6y+2a; = 168. 

25a; = 750, 



Hence, 
20, Let 

and 
Then 



a; = 80 ft., length of parlor, 
y = 18 ft., width of parlor. 



X = No. min. in which A will fill it, 
y = No. min. in whicli B will fill it, 
z = No. min. in which C will fill it. 



(1) = 

(2) = 
Subtracting, 

(8) = 
(4) = 
Subtracting, 



. Hence, 
and 



1 

X 


y 


1 

70' 


1 

X 


1 
+ - = 

z 


1 . 
84* 


1 
y 


z 


1 
140 


1 

X 


1 

+ - = 

y 


1 
70' 


1 

X 


z 


1 
84' 


1 


_1_ 


1 


y 


z ~ 


420' 


1 
y 


*\' 


1 
140* 


1 
y 


1 _ 

z ~~ 


1 
420' 




2 _ 

z ~" 


1 

210' 



(1) 

(2) 
(3) 



(4J 



z = 420, No. min. in which C can fill it. 
y = 210. No. njin. in which B can fill it ; 
X = 105, No. min. in which A can fill it. 



^1, Let X = No. dollars A has, and y = No. dollars B has. 

Then x+y = 13500; (1) |a; + fy = 8260. (2) 
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(2) = 
(l)x26 = 

Hence, 



25a!+24^ = 330000. 
25a; + 25y = 337500. 



y = 7500, No. dollaPB B has. 
X = 6000, No. dollars A has. 



S2, Let 0? = 


cost of one ox, p = cost of one sheep, 


and z = 


cost of one lamb. 


Then 


10a; + 120y + 46e = |1280; 




8y + 7a = x; 




2a;+6y+8e = $128. 


(1) = 


2x + 24i/ + 9z = 1256. 


(3) = 


2x+ 6y + 8e = |l28. 


Subtracting, 


lSy+ z = 1128. 


(1) = 


2a;+24y+ 9z = $256. 


(2)x2 = 


-2x+ 6y+14e = 0. 


Adding, 


3Qy + 23« = $256. 


(4)x23 = 


4Uy+2Sz = 12944. 


(5) = 


d0y + 2Sz= $256. 


Subtracting, 


3842^* = $2688, 




y = $7, cost of a sheep. 


Hence, 


z = $2, cost of a lamb ; 


and 


X = $36, cost of an ox. 


2S. Let a; = 


A's daily wages, y = B's daily wages. 


and z = 


C's daily wages. 


Then 


10a; + 4gr + 32 = $29; 




9ar+8y + 6« = $36; 




7aj+6y + 42 = $27. 


(l)x2 = 


20a5+8y + 6s = $58. 


(2) = 


9a;+8y+62 r= $36. 


Subtracting, 


lla? = $22. 




X = $2, A*s daily wages. 


Hence, 


y= $1.50, B's daily wages; 




g = $1, C's daily wages 



(1) 

(2) 
(3) 



(4) 



(5) 



(1) 
(3) 
(8) 
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S4. Let X = price of one horse, and p = price of one oow. 



Then 9flj + 7y : 
(2)x3 = 
(1) = 
Sabtracting, 



Hence, 



; (1) 8aj+.4y = $1016. (3) 

9a;+l^ = 13045. 

9x+ 7y = $2620. 

5y= $425, 

p = $85, price of one oow. 

X = $225, price of one horse. 



S5. Let 
and 



X = No. dollars A had, 
= No. dollars C had. 



p = No. dollars B had, 



Then 


. aJ+iy + 4« = 5000; 




(1) 




ix+ y+Jj8 = 5000; 




(8) 




JaJ+iy+ s = 5000. 




(8) 


Or, 


6aj+2y+a5 = 30000; 




(1) 




2ar+4y+ g = 20000 ; 




(3) 




8aj+^+122 = 00000. 




(8) 


(2)x8 = 


6a;+12y + 3e = 60000. 






(1) = 


6a;+ 2p+dz = 30000. 






Sabtracting, 


lOy =30000, 








p= 8000, No. dollars B had. 




Hence, 


X = 2C00, No, dollars A had ; 




and 


e= 4000, No. 


dollars C had. 





S6. Let X = No. dollars A is worth, 
and = No. dollars C is worth. 



Then 

(l)x4 = 
(8) = 


x+dp + 3z = 4700; 

4aj+ y+4a = 5800; 

5x + 6p+z = 6300. 

4aj+12y + 12e = 18800. 
4a:+ p+ 4z= 5800. 


Subtracting, 

(l)x6 = 

(8) = 


113^+ 9z = 13000. 

5a;+15y + l& = 23500. 
5x+ 6p+ z = 6300. 


Subtracting, 


lQy + 14ai = 17200. 



y = No. dollani B is wortli, 



(1) 
(2) 
(8) 



(4) 



(6) 
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(4)x6 = 




55y+40g = 65000. 


(5)xll = 




65y + 772 = 94600. 


Subtracting, 




37« = 29600, 
« = 800, No. dollars C owns. 


Hence, 




y = 600, No. dollars B owns; 


and 




X = 600, No. dollars A owns. 


S7. T^t x = 


= No, 


. of 3<%nt pieces, y = No. of 10-cent pieces, 


310-y = 


:No. 


of 25K%nt pieces. 


Then 




.Oar+ .26 (310-y) = 43; (1) 
.10jr + .0% = 17.60. (2) 


(1) = 




.OSx-.iny = -3450. 


{2)x6 = 




.mx + .15y = 87.50. 


Adding^, 




.63aj = 53.00, 

X = 100, No. 3.cent pieces. 


Hence, 




y = 250, No. 10-cent pieces ; 


and 




e = 60, No. 26-cent pieces. 


S8. Let 0? = 


No. dollars A has, y = No. dollars B has, 


and = 


No. dollars C has. 


Then 




iy+i2 = ia;-1500; (1) 

iy = x-z; (2) 

x+z = 3y-1000. (3) 


Or, 




-3aj+ y-^ z = -9000; (1) 

— 4a?+ y+4z = 0; (2) 

x^dy+ z = -1000. (3) 


(1) = 




— 3aj+y4- z = —9000. 


(2) = 




— 4flj+y4-4? = 0. 


Subtracting, 




X -3z = -9000. (4) 


(l)x3 = 




-9ir+%+3g = -27000. 


(3) = 




a'-3y4- z = - 1000. 


Adding, 




-8a; +45 = -28000. <5) 
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(4)x2= 2«-to = -18000. 

(5)^4 = -2x+ g = - 7000. 

Adding, -5« = -25000, 

z = 5000, No. dollars C haa 
Hence, x = 6000, No. dollars A has ; 

and y = 4000, No. dollars B has. 

S9, Let X := No. dollars A had at first, y = No. dollars B had at first, 
and = No. dollars C had at first. 

Then y+374 = e + 50; (1) 

a;-424 = y + 374; (2) 

y + e = a;+228. (8) 

Op, p-z = -324; (1) 

ir-y = 798; (2) 

-a;+y+a = 228. (3) 

(2)= aj-y = 798. 

(3) = -fl?4-y4-g = 228. 



Adding, 


g = 1026, No. dollars C had. 




Hence, 


X = 1500, No. dollars A had ; 




and 


y = 702, No. dollars B had. 


* 


SO, Let aj = 


= No. dollars A has, y = No. dollars B has, 




and g = 


= No. dollars C has. 




Then 


x-\-y+z = 1820; 


(1) 




aj+200 = y + 160-200; 


(2) 




y+70 = g— 70. 


(8) 


(1) = 


aj-Hyfg= 1820. 




(2) = 


x-y = -240. 




Adding 


2aj +g= 1580. 


(4) 


(2) = 


x-y = -240. 




(3) = 


y-g = -140. 




Adding, 


X -g = -380. 


(6) 
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(4) = 
(6) = 
Adding, 
Hence, 
and 



2x + 2 : 

x—z • 



1580. 
-380. 



X = 400, No. dollars A has. 
p = 640, No. dollars B has ; 
z = 780, No. dollars C has. 



SI, Let 



and 



X = No. mi. from first to second angle, 
y = No. mi. from second to third angle, 
z = No. mi. from first to third angle. 



Then p+z = 

(1) = 

(2) = 
Sabtracting, 

(3) = 

(4) = 
Adding, 

Hence, 
and 



82; (1) 



aj+y = 97: (2) 
y+« = 82. 



x-{-z = 89. (3) 



(4) 



2x = 104, 

X = 52, No. mi. from first to second, 
y = 45, No. mi. from second to third ; 
z = 37, No. mi. from first to third. 



fl5+y 


= 


97. 


X —z 


= 


15. 


x+z 


= 


89. 


x—z 


= 


15. 



S^. Let X = No. of dollars A has, 
and z = amount of bill. 



y = No. of dollars 6 has. 



Then x + iy = z; (1) 

0) = 
(2) = 
Sabtracting, 

(3)x8 = 
(4) = 
Subtracting, 

Hence, 
and 



y+,50 = z; (2) 
Sx+y-Bz = 0. 



Ja;+4 = z. 



y- z = 


-.50. 


Sx -72 = 


.50. 


Sx-iez = 


-64.00. 


8a;- 72 = 


.50. 



(4) 



- 92 = -64.50, 

z = 7i, amt. of bill. 

y = 6|, No. dollars B has ; 

X = ^y No. dollars A has. 
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SS, Let X = time in which first pipe can fill it, 

y = time in which second pipe can fill it, 
and z = time in which third pipe can fill iu 

Then 1 + 1 = ^ . 

0? y 100 



1 1 

- +- : 
X Z 



1^ 

108' 
11 



1 1_ 
p^ z~ 1850 



(1) 
(2) 
(8) 



(1) = 

(2) = 

Subtracting, 

(8) = 
(4) = 

Adding, 



1 1 

- + - 
X y 

1 

X 



_ 1 
~100' 
1 _ J_ 
"^ e ~ 108 ' 



1 
y 


1 

z 


1 

' 1350' 


1 

y 


1 


11 
"1350' 


1 


1 _ 

z ~ 


1 
■ 1350' 



(4) 



12 
1350' 



y = 226 min., or 3} hrs,, time for second to fill it. 
Hence, x = 180 mfn., or 3 hrs., time for first to fill it ; 

and z = 270 min., or 4J hrs., time for third to fill it. 

See Appendix. 
54. Let X = cost per lb. of first kind, y = cost per lb. of second kind, 
and z = cost per lb. of third kind. 



Then 



(l)x3 = 
(2) = 
Subtracting, 



Or, 



Sx+lly+4z= $.22x18; 
9x+ 6y + 32 = $.21x18; 
5x+ 3y + ft? = $.20x14. 

9a; + 33y + 12a =r $11.88. 

9a;+ 6y+ 3g = $3.78. 

27y+ 9e = $8.10^ 

3y+ z= $.90. 



(1) 
(2) 



(4) 



150 



SIMPLE EQUATIONS. 



(I)x6 = 


16j; + 65y+2a5 = $19.80. 




(8)x8 = 


16a? + 9y + 182= 18.40. 




Subtracting, 


46y+ 2« = $11.40. 




Or. 


28y+ 2 = 15.70. 


(5) 


(5) = 


23y + z = $5.70. 




(4) = 


Zy^z = $.90. 




Subtracting, 


2% =$480, 






y — $.24, cost per 


lb. of 2d kind. 


Hence, 


z = $.18, cost per 


lb. of 8d kind ; 




X = $.20, cost per 


lb. of 1st kind. 


Let X = bundreds' figure, y = tens' figure, and z - 


= units' figure. 


Then 


x = y + z; 


(1) 




100a; + lQy+e ^ 


(2) 




«+y+« ~" * 






lOOaj+lQy + z-693 = lOOa+lQy+a;. 


(3) 


Or. 


x-y-z = ; 


(1) 




40a?-44y-5a5 = ; 


(2) 




x—z = 7. 


(3) 



(1) = 

(8) = 

Subtracting, 

Hence, 

and 



x—y—z — 0. 
X — g = 7. 

y =7, tens' figure. 

a? = 9, hundreds' figure; 
= 2, units' figure ; 
lOOa; + lQy+0 = 972, the number. 



S6, Let X = No. dollars in first purse, y = No. dollars in second purse, 
and z = No. dollars in third purse. 



Then 



Or, 



4(a;-20) = y + 20; (1) 

« + (y + 20-60) = 2 [(aj-20) + (y + 20-60)] ; (2) 

«+(y + 20-60)-40 = 2 (a?- 20 -h 40). (8) 



4a?— y = 100 ; 
-2x-y-^z = -80; 
-2x-\-y+z = 120. 



(1) 
(2) 
(3) 
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(2) = -2a;- y+z= -80. 

(3) = -2a?+ y+g = 12 0. 
Subtracting, — 2y = —200, 

y = 100, No. dollars in second purse. 
Hence, x = 50, No. dollars in first purse ; 

and z = 120, No. dollars in third purse. 

S7. Let X = rate per hour up hill, y = rate per hour down hill, 
and z = rate per hour on the level. 

^ 24 36 12 „^ ,,, 

Then — + ~ + — = 25 ; (1) 

X y z ' 

86 24 12 „^ 

— + — + — = 28 ; (2) 

X y z ' ^ ^ 

(8) 





X y z 


(1) = 


X y t 


(2) = 


55 + ?^+lH = 28. 
X y z 


Subtracting, 


1?-1? = 8. 

as y 


(2)xa = 




(8) = 


aj y g 


Subtracting, 


«? + !? =88. 

* y 


(4) = 


1?-^= 3. 


(6) = 


l^?- 


Adding, 


f =». 




jc = 2, rate up hill. 


Henoe, 


y = 4, rate down hill ; 


and 


g = 3, rate on the level. 



(4) 



(6) 
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BIMPLE EQUATIONS. 



38. Let 
and 

Then 

(2)-4 = 
(1) = 



X = No. days in which A can do the work, 
y = No. days in which B can do the work. 



1 1__ J^ 
«"*"«> "16* 



(1) 



4 86 . 
- - + — = 1. 

y y 



(2) 



1 10 

- + — 

X y 

1 1 

- + - 
X y 



1 
'l6 



Subtracting, 


9 8 

i -le' 




y = 48, No. days B requires. 


Hence, 


^ = 24, No. days A requires. 


S9. Let aj = 


the first number, y = the second number, 


and e = 


the third number. 


Then 


aj+ y+ « = 26; 




x-\-2y + 4z = 78; 




Sx+ y + 5z = 88. 


(1) = 


x+ y+ z z= 26. 


(3) = 


x + 2y+4z = 78. 


Subtracting, 


y+dz = 47. 


(l)x8 = 


8a;4-8y+8« = 78. 


(3) = 


Sx+ y+5z = 88. 


Subtracting, 


2y-2z = -10. 


■ (5)-h2 = 


p— z = —5. 


(4) = 


y+3g = 47. 



(1) 

(2) 
(8) 



W 



(5) 



Hence, 
and 



Subtracting, 4z = 52, 

e = 18, the third number. 

y = 8, the second number ; 

X = 5, the first number. 

X = time in which A can do the work, 
y = time in which B can do the work, 
z = time in which C can do the work, 

- + - + - = amount of work all can do in one day. 
X y z 



40, Let 



and 



Then 1+1 = 1 
X y 12 



(1) = 

(2) = 

Sabtracting, 

(3) = 

(4) = 
Sabtiacting, 

Hence, 



SIMPLE EQUATIONS. 
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■V w W—k' (^) 


M=i- <»' 


''1 + 1= 1. 

« y 12 




11 1 
w'^z" 16'* 




11 1 
y z~ 60* 


(4) 


1 + 1-1. 
y^e~20 




1 1 1 
y «"~60' 




2 1 
a ""30' 





e = 60, time which C requires. 
y z=z dO, time which B requires; 
SB = 20, time which A requires; 



and - + - + - = ^ » amount of work all can do in one day. 

X y z li) 

If all can do ^ in one day, they will do ^J in ten days. 
j^l. Let X = value of first horse, and y = value of second hoise. 





Then 


aj + $50 = y+|20; (1) 
ic+tl0 = ?^- + $80. (2) 




Op, x-y 


= $80; (1) 2aj-y = $90. (2) 




(1) = 


aj-y = -$80. 




(2) = 


2x-y = $00. 




Subtracting, 


-« = -$120, 

X = $120, value of first horse. 




Hence, 


y = $150, value of second horse. 


4^. 


Let 


X = No. dollars each son receives, 

y = No. dollars each daughter receives. 




and 


f = No. dollars the mother receives. 
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mVOLVTION. 



Then 



(1) = 
(2)x3 = 



Subtracting, 

Hence, 
and 



8{F+4y+« = 1 
aj+y = 2e; 

22 = y+«+2260. 

ai;+4y+ z = 29250. 
ag+3y— te = 0. 



(V 
(2) 
(8) 



(4) 



(61 



8e = 30000, 

e = 3750, No. dollars the mother receives, 
y = 9000, No. dollars each daughter receives ; 
X = 4500, No. dollars each son receives. 



Subtracting, 


y + 7« = 20250. 


(2)x2 = 
(3) = 
Subtracting, 


2aj+2y-4« = 0. 

2a;— y— e = 2250. 

3y-.8e = -2250. 


(5)-^-8 = 
(4) = 


y- « = -750. 
y+7« = 29250. 



Art. 223. 

1. (ate»)» = a6aj«xa6aj»xa&i? = aWr». 

X- (—^yf = —iB^yx — a!«y X — ^V = — ajV. 

5. (— a?V8*)* = — aJ*y8* X — «*ys8* x — «*y«* x — «^» = x^^y^. 

4. (3a«flJ«)* = 8a»«*x3aVx3«»a:»x3«Vx8ff««« = 243a"«»«. 

^. (— 2w'»)* = — 2m*n x — 2m*n x — 2m*7i x — 2w'» x — 2m'» 
= — 32m'«»^ 

6. (— 3w»/i*a?)* = —%mn?x x — 3mn*a; x —Zmn^x x — 8»i»*« = 81ji»*«®«*. 

7. (5w*ny)» = 5m*7iy x5m*wV = 25m»/tV. 

^. (-7a»mn*)» = -lahnn^ x -7a«m7i» x -l(^mn^ = -348a»m»»«. 

^. (16«<&5m«j» = 16a<6'^wi«xl6o^m» = 266a8&"m". 

i^. (10aj2yV)» = lOiT^yBsji ^ I0a;»y*2* x 10a:»y«2* = lOOOc^y^g". 

n. {-^^l^i^^f = -5a26»c«d* X -5a«6»c»d* x -5aVc«d* x -5a«6Vd« 
= 625a86»«cMd". 



INVOLUTION. 161 

15. (i7»»)2 = ^V^*- (iw*»)* = iw*»'. (4a268c»)« = 16a*6*c«. 

14. (ia26)8 = ^^aejs, (iaj^y^s)' = ^J^y«2». (5aw*a;«)* = 125a»w»aj«. 

16. i-lOa^bs^f = 100a«6V. (-15ajy«*)« = 2Si5xY^. 

16. i-^Sa^p^^ = -j%x*yz^x-^x^y^x-^y^y^ = -^a^^^yS^*. 

i7. (Jam^w^)^ = JawW x Jam*/i* x i«wi*yi* x jgam^n* x Jam*7i*=|pja'^w*^7i*®. 
(— i^y^*^)*^ = —Wp^ ^ — Jic*ys5® X — Ja^yg* x — iar*^ x — Jaj^yg* 

18. iip'qy = ^p*qK (iaa^pY = ^W^- (!«^')' = il«'^*. 

20. (Ja^)» = jirV* X %q^7^ x |a^ = |4a;»y«25". 

\ 3y / ~ 92^*' \%f) " ^' \ Baz) ~ 9aV' 
^^ /4^/V\8 4a2a^ 4aV 4aV C4aV« 



22. — ^ =__ xn^^ X 



V5y«2/ ~ 5y'z 6yh 5yh 125y»g8 



(- 



3^^y _ __ 8ah!y _ 3a^y _ 3a»igy _ _ 27gVy» 
8w^»/ ~ 8mV ^ Sm^^"* ^ 8w«ai« ~" 512mW ' 



^^ , 3a«6^c\* -3a«&*c -Sa^Mc -Sa^¥c -Sa^¥c 



/--3flWc\*_ -- 
^' U 5a^W - - 



5ieyV —5xyh^ — 5a^2* — 5a;yV 
81a%"c* 



/ 2iytW y_ 2m»/t» 2mgyi^ 2m8yi» 2m«w* 

U3aJ»y»2»/ ~ -3a;«y»g» ^ -8a;«2^« "^ -3a^y«»» "" -3ir«j^ 
_ 32m^^n8 

~ 81aj«y«g« ' 



162 INVOLUTION. 



Art. 229. 

1. (a4-6 + c)» = [(a4-6) + cP = (a+6)» + [8(a-f^)»xc] + [8(a4-6)x««]4-tf» 

= o» + 3a«6+3a5« + 6» + 3a*c + 6aftc + 36»c + 8atf* + 36c* + c». 

2. {x-y+zf = [(x-y) + «]» = (a;-y)» + [8(ar-y)«xz] + [3(a;-y)x««]+^ 

= ic»— 8aj»y + dxy*—y^ + 3aj*a— 6a^ + 8y*« + 8a»*— 8^' + g». 

5. Xm—n—rf = [(w— n)— r]* 

= (i»— n)* + [3 {m—nf x — r] + [3 (?»—«) x — r*] — r* 

= wi*— 8w»n + 8«in»— n*— 3mV + 6wnr— 8»»r + 3i»r'— 3nr*— r* 

^. ((i + 26+<j)»= [(a4-2ft) + c]» 

= (a+26)» + [3(a + 26)«xc] + [8(a + 26)xc«] + c» 

= a« + 6a«& + 12a6» + 86" + 3a»t; + 12a6c + 125*6 + 3ac« + 66c» + c». 

J. (j;-2y4-2)» = [(aj-3i/) + e]» 

=r (a;-2y)» + [8 {x -2y)« x g] + [8 (a;-2y) x ««] + g» 

= d^-Qx^y + 12a?y^-8y» + Qa^z-12xyz + 12y% + 8a»«-6^> +«». 

6. (a;+2y+32)»= [(jr + 2y) + 3z]» 

=r (a; + 2y)» + [3 (a; + 2y)« x 8e] + [3 (aj + 2y) x (82)«] 4- (8z)» 
= ic» + 6.T»y + 12a^« + 8y* + 9«% 4- 36ajye + 8%^*2 + 27a»« + 54^ 
+ 272*. 

7. (a-26-8tf)» = [(a-25)-3c]» 

= (a-26)« + [8 (a~26)» x -8c] + [8 (a-26) x (-8c)*] + (-8c)» 
= a»-fiaS6 + 12fl6«-86»-9a«c + 36a5c-866«c + 27a<?«-646c»-27c». 

^. (2a-w4-2/i)« = [(2a-w) + 2Ai)» 

= (3a-«i)» + [8 (2a-mf x 2»] + [8 (2a- m) x (2«)»] + (2»)» 
= 8a>— 12a*m + 6am*— m^ + 24a*n— 24amn+6m*n+24a9i* 
— 12«i7i« + 8w». 

, P. (2p-3g'-6r)» = [(2p-8g)-6r]« 

= (2p-dq)* + [3 (2i)-y)» X -5r] + 8 (2p-g') x (-5r)«] + (-5r)» 
= 8i>»-36p«g'+5^«-27g»-60pV+18()pgT-13e^r+150pr« 
-225gr«-125r«. 

i^. (a-6y4-2)» = [(a-5y) + 0]» 

= (a -5y)« + [8 (a-^yf x a] + [8 (a-5y) x e»] + e» 

= a»- 15a«y + 75a^-125y« + 3a«2-30a^ + 75y»a5 + 8a2«-16j^» 
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11. {a^^^-^y'^f = [(a8 + a^)--yS]8 

= (a» + a;«)« + [3 {a^ + ««)« x -y«] + [3 (a« + x^) x (-y*)»] + (-3^«)« 
= a« + 3aV + 3a»jr* + iB«-3a<y«-6a«a;V-8aj4y» + 3aV + 3a!«2^-y«. 

1£. (3«*+y« + 22)8= [(3a;«+y«) + 22]» 

= (3a;«+y«)» + [3(3iC»+y«)«x2«] + [3(3a;«+2/«)x(2«)«] + (2«)» 

= 27«« + 27aj*/ + 9a; V + 3^ + 54a;^ + 36« V« + 6y% + 86a; V + 122^« . 

15. (5a;-2a;« + a^)« = [(5aj-2a;«)4-ar»j3 

= (5aj-2a;»)» + [3 (5a'-2a;«)« x a;8] + [3 (5a;-2a;») x(xf^ + x* 
= 125a;»-150a;*+185a;»-68a;« + 27a;^-6a;8 + a;». 

= (a«+a5)3 + [3(fl« + a&)2x&2] + [3(a2 + a5)x6*]4-6* 
= a« + 3a56 + 6a46« + 7a8&« + 6a«64 + 3a6*+6«. 

i5. (a;«-a?y+y0« = [(a;«-iri^)+3/«]3 

= (a;«-a^)» + [8 (a;3-a;y)« +y«] + [3 (x^-xy) x y*] +y« 
= a;«-3a;*^ + Qa^^ - 7a;»y« + 6x V-Sa;^* + y*. 

16. (a;» + 2a? 4- 3)« = [(x^ + 2x) + 3]» 

= (a;«4-2aj)'+[3 (x^ + 2xy x 3] + [3 (ar+2a;) x 9]4-27 
= aj«+6a;^ + 21a;*+44aH» + 63a;« + 54a; + 27. 

i7. (2sxf + dxy+yy = [(2aj« + 3a;y) + y^p 

= (2a;» + 3a^)8 + [3 (2a;« + 3a;y)« X y8] + [3 (2a;2 + 3ajg/) X y«] + y« 
= 8a!« + 3ea;*y + 66a:*y» + 63a?y + 83a;V+9a;y5^y«. 

18. (Sa*-2ay-\-5yy = [(^'-2ay) + 5i/^f 

= iSa^-2ayf + [3 {da^-2ayf x 5yT + [3 {da''-2ay) x 25^^] + 125y« 
= 27a«-54^iV + 171aV-188aV + 285aV-150a2/'^ + 125y». 

19. (m^-5mn + Sn^f = [{m^-5mn) + Sn*Y 

= (m^-5mnf-{-[S (m«-5w7i)« x 3/i«] + [3 (m^-5mn) x 9n*] + 27n* 
= m^-15m^n + e4m^n^-2\nm^n* + 262m^n*'-ld6m'n/^ 4- 27w«. 

;?^. (3«*+5aV-2.y*)8 = [8a*+5aV)— 2y^]' 

= (8a*4-6aV)8+ [3 (da^+SaYY x -2y^] 

+ [3 (3a« + 6aV) x (-2^*)^ + (-2y^« 
=»37a»« + 135a V + 171aV*~55ay- 114aV + 60aV«-3yW. 



3^4 INVOLUTION. 

ff. (l4-p»-p*)» = [(l4-p»)-p*]» 

= (1 +!>*)» 4- [3 (1 +p'f X -jp*] + [3 (1 +p«) X -p«]-pw 
= 1 + 3p«-6p« + 3i>>"-p". 

W. {%!i^-Zxy+y^ = [(2ic«-3j:y)+y«]» 

= (2a?-3a?y)» + [3 (2x«-3ary)« x y'] + [8 (2ir«-3a^) x y<] +y« 
= 8aj»-86a?«y + 66a5*y*-63aV + 33a!V-9a!y*+y«. 

= (^-^7?yf + [3 (ar*-3a;*.y)« x -y«] + [3 (aj*-3a;«y) x -y*] -y« 
= a:»«-9x>V + 24fl*i^-*9a:y--24rV-9«'y'--3^. 
f J. (aj»_22y-y*)» = [(ir»_2a?y)-y«]» 

ffi. (aj»-2a!»y«+y»)» = [ia^-2a^y^) + ysj8 

= (a^-22; V)» + [3 (a*-2a;y )« x y»] + [3 (a;8-22:y) x y«] + y» 

= a^-6iFy + 12jV-8a;y + 3«V-12ir^y« + 12a^' + 3{BV--eaj«|/« 
+y«. 
f7. (a^-6aj4-6)» = [(a5«-5a;) + 6]» 

= {T^-fixf 4- [3 (a;«-5a-)« x 6] + [3 (ar^-Skr) x 36] + 216 

= a!«-15a:* + 9ar*-305a^+558it»-540a;+216. 

S8, (aj*-9a5*y + 8y«)i^=[(ir*-9a:2y) + 8y«P 

= (a:*-9a5»y)» + [3 {s^-^x^yf x 8y»] + [3 (aj*-9a;y x 6^] + 51V 
= a?»-27d;»0y + 267a%«-1161jr«y» + 2136a;V-1728a:*l^ +612y«. 

1, (a+a;)« = a* + 2(axa;) + aj« = a« + 2aaj+a^. 

;?. (w— w)* = w*— 2 («i X 7i) + 71* = w*— 2mw + n*. 

^. (04-6)* = a» + 3(o*x&) + 3(ax6«) + 6» = a»+3a^+3a6«+&*. 

4. (P+fi')* =l)*4-4(jp«x5') + 6(^*xg'«) + 4(jpxg») + g* 

= ^+^«5'+6pV4-4pg"4-g*. 
J. (2a+aj)8 = 4a« + 2(2axa;) + a;« .- 4a«+4flaj+aj». 
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6, {x-2yf = a^-S (x^ x2y) + S(xx V)-6y8 = a;'-6aj*y + 12a^-^. 

7. (2a + 3w)8 = 8a3 + 3 (4a« x 3/w) + 3 {2a x 9m«) + 27w» 

= 8a« + 36a«7W + 54<7m'^ + 27^8. 

^. (3a; + 5)8 = 27ic3 + 3(9a:2x5) + 3(3xx2o) + 12o 
= 27aj» + 135a;8 + 225a; + 125. 

9, (2x + 5yf = 8aj8 + 3(4»»x5y) + 3(2ajx25y*)4-125y» 
= 8x8 + (50a!2^ + i50a;y8 + 125/. 

10, (5a;+l)4 = 625j;*4-4(125ic8xl) + G(25ic^xl) + 4(5a;xl) + l 

= 625a;4 + 500ai8 + 150a;* + 20a? + 1. 
IL (l+aj)4 = 1 + 4(1 xaj) + 6(lxa'0 + 4(lxa;8) + ic4 

= l + 4a? + 6a!*4-4a;' + ar*. 

12, (a+bf = a5H-5(«*x&) + 10(a«x6^')+10(a«xZ,3)H-5(ax&*) + &« 
= a« + 5a*6 -f lOa^ft* + lOa^fc^ + 5ab* + i^ 

i^. {a-bf = a^-5 {a* x 6) + 10 (a* x 2.2)- 10 (a* x 68) + 5 (a x ¥)-b^ 
= a5-5a*6 + 10^i362_i0a8&8 + 5aM-&^ 

i4. (2x+yy = 32a:» + 5(16a;*xy) + 10(8a;8x2/*)H-10(4fl;^x2/«) + 5(2a;xy<) 

= dlx^ + S0x*y+&)a^y^-^40xY + ^0xy*-\-y\ 

15. {x-2yf = a^-5 (a;* x 2y) + 10 (ar^ x 4y^)-10 (a^ x 83^) + 5 (aj x 16y*)-323^ 

= ««*-10aV + 40a^y'-80a^y8 + 80j'2/4-32y«. 

16, (Sx+yy = 243a;; + 5(81a!*xy) + 10(27a:8xy«)+ 10 (9a5» x 2^ + 5 (3a; x y<) 

+y^ 
= 243a;5 + 4053^^ ^ 270aJ^« 4- 90a^y^ + Wxy* + y«. 

i7. (w+67i)» = 77i'' + 5(7w4x57i) + 10(m8x25w,») + 10(?w«xl25n8) 
+ 5 (mx625w*) + 3126/1* 
= w'^ + 25/At*/i + 250w«»« + 1250w*n«+3125/ww*H-31257i». . 

18, i2p-3qf = 32i9«-5 (16p* x Bq) + 10 (8p8 x 85«)-10 (4i)« x 27 f) 
+ 5(2pxSlq*)-242g' 

= 32p5-24()p^ 4- 720i>V- 1080p V 4- 810p^-243g^ 
i5. (<z + 26)* = a^ + 4(«8x26) + 6(a«x462) + 4(rtrxe&8) + 1064 

= a* + 8a8& + 24a«6« + 32a68 + 166*. 

SO, {2x+yy = 16a;*+4(8a«xy) + 6(4a;«xy'^) + 4(2a;xy»)+y* 
= 16a:*+32arV+24a:y + 8jy8+2/4. 



166 EVOLUTION. 

SI. (}a;+y)» = Ha*+3(A**xy)+8(}a5xy«)4-jf» 

;?;?. (|a- Jic)» = /^a»-8 ( Ja« x }ar) + 8 (§a x ^ar«)- Jiaj* 

25. (x+^f = aJ»+3(:F«xy«) + 3(arxy<)+y« = ir» + 3a:V + 3a!ar*+y«. 

26. {\m-n^f = Af»*-4 (Jm« x '/i«) + 6 (Jwi« x r.*)-4(lm x ii«) + n» 

= A^* — Jm*n* + f f»*n* — 3«»n* + »®. 

27. (aa;4-l)» = a»jr* + 5(a*x*xl)+10(ffVxl)+10(a«x«xl) + 5(axxl)4-l 

^5. (3a4-a;y)' = 27a» + 3(9a-xa^) + 3(3«xa:«y»)+ic»j^ 
= 27a»4-27a*a5y+9aar*y« + flV. 

^5. (l«+fy)* = Hflr* + 4(-Va5»x|y)+6(ffl^xty«)+4(-!a;xAy«) + J-J^ 
^^. (ia;-}3^)* = Ha^-4(/,x8xJy) + 6(Jaj«xAi^)-4(|ajxfiy»)+,V«y* 



;?. V36a^» = "s/^x^y^ x 6a;'y' = ± 6aj*y». 



5. Vl44m*/i« = Vl2ni^J x ISm^rJ = ± 12m«n». 



7. >^33p^g»V* = +2:)»g'''V»' = 2p7«r». 



EVOLUTION. 167 

ii. .^625a«6"c* = ± 5a-56'^c« = ± 5a»63<j. 
i;?, >^243a>o6»V« = +Sa^b'^c^ = 3aWc*. 

15. ^-243a»a;V° = -8a»a?'*V^"" = -3arV- 

iff. /y/— 125w«wV* = —bm^n^p^ = — 5w*«V. 

i7. >v/|fa^*c« = ± %Sl^e^ = ± |a&*c« 

18. v^fltfW* = +|a36Sc8 = ja6«c« 

■^^' y ~ i25^^V ~ "s^'V' ~ 5w^V^' 

Art. 246. 

t a«+2a6+&« I a+6 



a' 



2a 4-6 I 2^ft+6» 

2a^ + 6> 
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EVOLUTION. 




S, a*+ea + 9 [a 


+ 3 


4. 

2m- 


m'— 27»»+7i' 1 m—n 


a« 


m? 


2a + 3 1 6a+9 
6a + 9 


-n 1 —2mn-{-n* 


5. Q^-^xy^-y"^ \x_ 


-y 


5. 
2a -f 


a* + 4aft + 4&« | a + 26 
. a« 


2a;— yj — 2iry + y' 


26 1 4a* + 4ii» 
4a6 + 4&« 


(?. 


7n« + 6m» + 9«' 


1 m+3n 


2m+3n 1 


6wn + 9rfc* 
6/wyi + 9w* 




7, 


a» 


\a-4Jb 


2a- 45 


-8a6 + 166« 




^. 


a;2 + 14xy+49y« 


|aj + 7y 


2a; + 7y | 


14a;y4-49y« 




P. 


a»a;* + 2aa; + l 


1 aaj+l 


2ax + l 


1 %'JiX + l 

2ax + l 




10. 


a*&2-6a5+9 


|a6-8 


2ab-S 


] : 


6a6+9 
-6a6+9 





EVOLUTION. 169 



17. 



It 1 + ^mn + 9w'/i5 |_l + 3m»_ 
1 

2+3m7t ] ^m,n + ^mV 
6wn + 9w*w' 

ii. 4ar2-12icy + 92/« | 2g~% 
4«8 

4a;-3y | —12xy + ^ 
-12a^ + 9y« 



i.?. 100m*-180mV + 81»4 | 10m»- 97i» 
lOOm^ 

20mg-97i« I ^ -180m2?i2 + 81w* 

-180m»/i» + 817^4 



i4. 64a»6«-112a6a;«+49aj* [ 8a&-7a;« 

64g«&« 

IQab-W I -112a6a;«+49iB* 

-113a5aj*+49aj* 



iJ. 121icV« + 110a;«y«'+26g* | lla;«y-i> 5g« 

22a^y+5g« | ' 110«Sy«« + 252* 

110a;V4-25g* 



25aV 



106b 


a5»~2y8| 

2a«-a| 
-2a + l 1 




-20«ajV+V 
-20aa^y8 + 4y« 

-2a»-l-3a2— 2a + l 




- 


-2a»+3a« 
-2a8+ a« 


2a*- 


2a«-2a+l 
2^«-2a + l 



170 EVOLUTION. 

18. 4y« + 12y» + 5y«-6y + l I 2jy« + 3y-l 

4y* 

4y«-t-3y | 12ya + 5y« 

12y»-h9y^ 



-4y«-%+l 



4j* 



Aii^-%x + X I 4a^-2a;-f-l 

4jr«-2«+l 



4a| 

4gg--3fly I -12a3y + 25«V 
-12«V-t- 9a V 



16 aV-24ay» + 1 6y* 

;?i. 25w*-30m8/i+49wV-24»in3 + lftw* |Jw«--8wm + 4^« 
25^"* • 

10 m«-3yyi7i I -30m»«4-49m27i2 

-30w»/i+ 9w»/i'' 



1 0m«-6my^4-4/i« | 40m«w«-24mw' + 16w* 

40wV-24mw«H-167i* 



a«-3««&+3a6»— ^^ 



a« 

3 a«--3a^& | -6a^& + ISa^fr' 
~6a*64- 9/f*6« 



Gi^ft^-lS/z^t'^- 9«'&* 






EVOLUTION, 171 

SS, a»-eaj« + 17aj*-34aj»+46a;«-4(jar+25 | g»-3j:> +4g-5 






ac*-24ar8+16a5» 



2.r»-6a ^+8a;-5 | _i0a!» + 80(r*-40^+25 
-10x»4-30ir«-4()j; + 25 



I 23:«-3j;V-r)gy«-h7y» 



4g»~3a^y | -12ir*y-lla^y* 



4a:»-6a!*j^-5a;y « | -20a^« f 58jV-17j^y^ 

-20J.V + 30:r«y* + 25a^2/4 



4B'-6.i;V-10j'y« + 7y«| 28ic8y«-42a'V-70a^ + 4 V 

28aV-42j;V- 70a! 3^ + 49y<^ 

S5, m*-10m^n + 19w*»« + ISm^n^ + 69«i- w* + 36;»w* + dGn • 



2w »-5;ra^n | -10w*n + 19w*/i« 
— 10m*7i + 25w*7i'^ 



2ffl»--10ffl»;t - 3myi« | - 6w*A<* + 18mW4-69m*?<* 

2»i«-10;n'n-6ww«-6/i» | — 12wi»/i8 + eOm «w* 4- 36^^* + 36// « 

— 12?w3w« + 60w*2/i* + 36m// s + 36/i» 



Art. 251. 

a^—S3i^y-\-Sxy'*—y^ \ x—y 

7* 






172 


EVOLUTION, 


s. 


wi«+3m*n + 3m»« + n* \ m+n 




m* 




8wi*+3mn + 7i« | 3m*» + Swin* + »' 




3/»«7i + 3m»« + »» 


s 


a* + 9aj»+27j!+27 | ic + 8 




a* 




3aj«+9aj+9| 9ar2 + 27a; + 27 




9a^ + 27a; + 27 


J^ 


8«' + 36««.54a + 27 | 2a+3 




• 8«» 




12a«4-18«+9 1 36a« + 54£i+27 




36a« + 54a+27 


6. 


27ir»-54a;^ + 86a;-8 | 3aj-2 




27x8 




27a;*-18a;+4 | -54aj» + 36fl;-8 




-54a;« + 36a;-8 


6. 


a^-6aj* + 13ir«-8 | ir«-2 




a;« 




3aj4_6x«+4| -6a^ + 12ic«-8 




-6a^-hl2aj»-8 


7. 


27y«-135y* + 225y«-125 | V-5 




273^ 



27y<~45y^ + 25 | -135y* + 225y«-125 

-135y^ + 225y^-125 

^. a«ir» + 6aV + 12aa; + 8 | ax+2 

ah^ 

3aV + Cgg+4 1 6aV + 12aa; + 8 

r)aV^ + 12/ta;+ 8 

P. 125aj«-75a^ + 15a;«-l | 5a^-l 

125a'« 



75a?*-15g^ + l I -75ic* + 15ar»-l 

-75a?* + 15a;«-l 



10. 



EVOLUTION, 173 

8«« 



12a^-~30a;V+25y« | 



-60a^8 -h 150a^y«- 1252/" 
-60ay + 150a;«.y«-125y9 



n. 



76<i*6«-45a»6 + 9 I 



125a«6»-225a46*+135a'^6-37 | 5a*6-3 
125g«y 

-225fl468 4-ia5a*6-27 

-225a^-135a«&-27 



ts. 



IS, 



a!«-6a5* + 15aj*-20aj» + 15a;«-6a; + l [ a!«-2a;+l 



3jr*-6aj8+4flj2 



-6a* + 15a?*-20aj» 
-6a^ + 12ic«- 8^ 



3«*-12j!»+12a;« 

3aj«-6aj + l 



3ir*-12a^+15a^-6a: + l 



3x4-12a5» + 15aj2-6aj + l 
3aj*-12ic» + 15fl5*-6a; + l 



ic«-9aj*+33iB*-63iB8+6«aj«-36aj+8 | g^-3g + 2 
a5« 



8«*-9a;»4-9x2 



-9i« + 33aj*-63x8 
~9aj« + 272^-27x8 



3ar*--18aj» + 27a;« 



3a^-18a;» + 33aj»-18ar+4 



6aj*-36a^ + 66a;*-36ir+8 
6a!*-36ir4 + 66aj*-36a; + 8 



^. 



I 2g«-3aa;+4g» 
8a;«-36aa;» + 102««ar*- 171aV + %Qia*3i?-\Ua^x + 64a« 



12jr*-18flr«» + 9aV 



-30a.T* 4- 103a2a^-171a»a5« 
-36aar^+ 54aV- 27«V 



12aj*-3eaa:8+27a«a52 |48aV-144«3fl*4-204aV-144a'^aj+64a« 
24aV-86a»a;+16a< i 



174 



EVOLUTION. 



15. 



8m« 



12w*+18w«n+9«i*/i» 






12w* + 36w'« 4- 27m*n« 

— 6mV— 9mn»+ro ^ 

12//A* + 367w«n + 21«i«n* — 9ww« + n* 



- I2w*n«— 36w»w» -21m*n* + 9nin^ — n* 



- 12w*/i«-36i»»»»-21«i*7i* + 9m7i«— ?i« 



i(?. 



27a«-136a»+171a*+ 55a»-114a«-60a-8 

27a« 



27«*-45/i»+25a» 



-135a* + 171a4+ 55a» 
-ia5a* + 225«<-125a» 



27a*-90a» + 75a« 



27a*-90a» + 5W + 30a + 4 



- 54a4 + 180</»-114rt«-60a-8 



- 54a* + 180a»-114a»-60a-8 



77. 



I 6g*--4a«-3 
216a" 



108a«-72a« + 16a* 

1 


-432aw_ 3ea« + 368a« 
-432aw + 28*i«- Ua* 


108T5«-144a« + 48a* 

-o4a^ + 36a« + 9 


-324a'+432a« + 18a4-108a'»-27 


108a^-144a«- 6/** + 36a« + 9 


-324a8 + 432a« + 18a4- 108a«-27 



18. 



12aj*-18a^ + 9a;V 



8ic«-36a^y + 114ajV'-207y»^+ 

^ 

-36a^y + 114a^y«-207aV 
-3qa;^.y-f 54a^^- 27aV 



2aj8-3a^^-5^ 
^-22oa:y«+125^« 



60arV'-180jV + 285aj«y«-225ajy* + 1259 
a2g?*~36a^ + 57gy-45ar^ 4- 25y^ 60a;V^-180icy + 285ar«y*-225^ + 125j 



12a^-36a^y + 27aj^y« 
30a^.y«-45fl!y8 4-25y^ 



19. 



EXP 


ONENTR 175 


1 8««-4a-7 


27(z« 


27a*-36a« + 16a* -108a«- 45a*+440a» 
-108^5 4-144//*- 64^2 


27a<-72a8 + 48a« 

-63a« + 84a + 49 


-189a* + 504a» + 105a«-588a-343 


27a*-73a»-16a« + 84a + 49 


-189a* + 504a» + 105a«-588a-343 



2a;*4-4aa:-3a« 



SO, 



&r« + 48aa* + 60a»aj*-80a8jr»-90a*ic* + 108a*a;-27a« 
8a!« 



12a?*+24aa^4-16aV 


48aa^ + 60a«aj*-80a»«8 
48^aj*-f96aV-f64a3a!3 


12aj*4-48air»+48aV 

-18a«a5»-36a»a;+9a* 


-36aV-144a8iB»-90a*a;« + 108a»ar-27a« 


12a;* + 48aiB' + 30a»aj«-36a«a; + 9a* 


-36a«aj*-144a»a*-90aV + 108a*a;-27a* 



Art. 263. 



10. 



ar-«~17a;-»+7aj-3-9 

ar-'^-f 5a;-*+3ar -' 

-5a5-*-20ar^+ 7ar-»-9 
-5ar-*-25ar^-15ie-» 



[ ar-^+5a?"^+8 



5ar-8+22ar-»-9 
5ar«+25a?-» + 15flr-» 

- 3flr-«-15ar-»-9 

- 8ar-«-15ari-9 



176 EXPONENTS, 

11. 



-8a-»-82a-*--8 
-8a->- Qg"* 

9a~^ + 27a~> 

-27a->~81a~^ 

- a-*-8 

- a-*-8 



8n j» n ^ 






14 4flj»+llaJ«+21aj+6a^-10 1 2a5-3a;*4-5 



4a^-to*-H0a;» 2a^+8a^+6aj-3 

ftc*+ sr» + 2l5»+6«5*-10 

6a;*- 9g« + 15a;^ 

10a!«-15ar^ + 21«+6aj*-10 
10a^-15ar^ + 25a; 

- 4r+6ir*-10 

- 4r+Cte*-10 



EXPONEHfTS, 177 

-6j;*-15a?*-10a;-l 



3a;^+ 8a;+6aj'-l 
8g^-f 9a?+9g^+3ar^ 
_ a5_3aj*-3a?*-l 



IB. aj-17a?« + 13** + 16iP*-12 I aji-5«*+4 



a;— 5a;^+4r^ aj5 + 5x*+4aj*— 8 

6«*-21a;« + 13a;* + 15a;*-12 
6a!*-25a;' + 2(>a;* 



4a;*-20a;*+ 13a;* + 15a;*-12 
4a;*-.20a;*+16a;* 



- 8a;* 4- 15a:*- 12 

- 3a;* + 15a;*-12 



16. a;*-109a;-12a;'-56 I a;-4fl;*+8a;*-2 



a.S_4ga^3j.i_2a;* a;*+4a;+13a;*+42a5*+28 

4a;«- 8a!*+ 2a!*-109a;-12a^-66 

4a;»-16a;*+12a;^- 8a; 

13ar*-10a;^-101a;- 12a;'-56 
18a;*-52a;*-h 39a;- 26a;^ 

42ajS_l40a;4- 14a;*-56 
42fl;*-168a;+12ea;*-84a;* 



2&i;-112a;* + 84a;*-66 
28a;-112a;' + 84a;*-56 



178 EXPONENTS. 

17. 






8g~> + 82a-^-t-56a"^ 

-14a-'-56o-*-98 



i5. 8ar-«- Wkp-» + 1 I 2!r-5-5ar-* + 1 



200?-^- Ax-^- 95ar-» + l 

4te-*-105ic-» + l 
4ea:-*--115ar-> + 23aj-5 



103r'-25a;-U5a;-* 

2a;-^-5a;-*4-l 

19. «»+a;*-lla;* + 9 | a;^-2a;^+l 

a^-2g*-f-a;* a;* + 8a;+6fl!^+7aj*+9 

8aj*— a;'— 11a;* +9 

ac^— 6a;*+ 3a; 

5a.l_ 8a!-lla;*+9 
6a:*— 10a; + 5a?' 



7a;- 5a;5-lla;*+9 

7a;-14a;'+ 7a;* 



9a;*- 18a;* +9 
9a;*-18a;*+9 



11, 



IS, 



13, 



u. 



EXPONENTS. 



179 



SO. aj' + 7a;i-31a;-*-31a;"^-6a;-* 

g^ + Bg' + Bar^ + g* 



-3a;'-3«*+ 6a?*-21aj"?-21aj-**-6a;-'' 

-^3a!^-9a;^- 9 a;* - ag"* 

6a;M-15iri+ 3x-^-21aj-2-21«-'-6aj-5 

6a;* + 18a?^-fl8a;-U 60?"^ 



- 8a;'-15a;-^-27a;"^-21ar-^-6aj-* 

- 3a;^- 9a;-^- ftg-^- Sa;-^ 



Art. 271. 



TF^IP" ^ a^^^V " 7«*i^~* 



«y 



«y~' 






db 



a + 6-* w6 aTfib + m 



3-»a-«6-« ''3o«6«-"'*^' 

(g-fl)-^ (a + l)»_ 1 
(o+l)-» "^ (a+l)'-^ ~a+l' 



m 



1 (^ _ 

a— 2 a— 2 



(a-2)-» a-2 



W + a' 
- a«— 4a+4 



ar-«-l «3 __ 1-a-^ _ (l-ar)(l + a?+g*) __ l+a;+a!* 



aj-'— 1 «* ar^— a?* 

+ 5 «& _ «ft(a + &) 
<j-i -1-5-1 ^ ~~ if^a 



a?*^(l-a?) 



a;* 






15. 7-T— 



180 



BADICAL8. 



16. 



17. 



18. 



x-y 









ay. 



x-y 



(6"— i^)'(6* + a^) "~ S-Tt" 



19. — 



5fl(a;-l)-^-3(a ;--l)-' 



( 5q-.3)( j-l)-' (g-1)' 
(x-l)« 



«?. 



(x-l)-« 
= (5^f-8)(ar-l) = 5ar-5a-3a;+3. 

aj-i (aj-»-y-»)--' +y-» (fl;->-y-') -^ 

Multiplying by g;;;=|:-;j = (?:^Y^)'= ar'-2^«3r' +y». 



Multiplying by ^^ = ^^,— , ... -^^, 

9. V'eSfl? = ^^a^ X 7a = 3a-v/7a. 



«*y« 



5. y'aa = v^lTie = 4-v/2. 
e. /y/S = Vsme = 4^3. 



7. >v/50 = ^3x25 = 5^2. 



11. ^12^1^ 



5ay\/3y. 



13. ^SOm*^ = ^/ihm*n* x 5^ = 4wiV'v/5». 



14. .v/99a»6 






16. Vll2m«/i» = ^IQm^n* x 77i 

i6. -v/i08a«T^ = y 36aV x 3a = eaajy'Sa. 



BADIGAL8. 181 

17. >v/135a?y8 = /y/25iryx^= 6ic»y>\/^. 






;^a .v/l92aj'rs = V64iB»y* x 3a^2 = ^y^^^/^. 



2U V405^*y»a = V'81ir»y» x 5ys = 9ary V5y^. 

27. v^250m4»* = ^i25m»^« x"2i»w = 5mn^^/2inm. 

S8. >v^4^iV = v^216xVx2a;V = 6a-y v''^. 

29. ^'^c^'c^ = ^lQa^b*x2b^ = 2aVf^2bd^. 

50. ylQ2a^x^ = \/Sla^ x 2ay = Zax^^^. 

51. >^i250a6^ = v^625&*x2o& = 5&<^2a&. 



SS. .^1458aV* = .^729fl<x"x2 = 3aaj»^2. 



54. V3a* + ^«* + *^' = V^(«' + ^^ + ^') = («+5)a/3. 



5(>. ^/'2ax^—^xy + 2ay^ = ^2a(a;'''— 2ary+y*) = (a?— y)\/2a. 



S7. ^y\^.^a'b-'mab + ^^ = ^/^{25a*-40b-hU) = (6a-4)y^. 



5<?. >v/27aa^— 36aa; + 12a = .y/3a(9a;«-12aa!+4) = (9X'-2)^Sa. 



S9. ^/\2a? + mxy^\■'^^^f = ^/Z{'^Qi' + 2(kcy + %oy'*' = (2x+5y)^/S. 



40. Vl8a--84/rf> + 98fc2 = /\/2(9a*--42//6 + 49&«) = (3a-7&)\/2. 

^i. y'4^^^l'0^y+245x^ = ^^/6j^i9ilf^'i2xy+^*) = (^x-7y)^/^ 



182 RADICALS. 



^. V8a*-64a« + 128 = ^^2 (4o<-33a«6+4) = (2a«-8) V^^ 



4^ ^4r»-;{6j;«+ 108X-108 = ^4(a;»-9a^+27aj-27) = (a;-3) ^4! 
^if. 282. 

1. -^9 = /^35 = 8* = 8* = V3. 

S. ^ = >^ = 6? = 5* = V5. 

5- Y^ei = >v^2^1^* = 2* x2^ = 2x2* = 2v'2. 

f ^m = ^w = 10' = 10* = >v/io: 

^. -^100 = ^^ = 10* = 10* = .^10. 

€. ^64 = .^8« = 8* = 8* = ^8 = 2. 

r. >(/37 = ^^« = 8* = 8* = v^. 

5. >.;^32 = ^2"* =2* = 2* = ^2. 

i?. ^64 = y'S* = 2* = 2* = ^2. 

/6?. v^l28 = .^2"' = 2^ = 2* = V^. 

21. -V^'SS = >^7» = 7« = 7* = ^1. 

12, ^216 = ^6» = 6^ = 6* = >v/6. 

i5. v256 = V^' = 2^'» = 2^ = .v^2« = J^ 

U, ^^245 = v^3"* = 8^» = 3* = ^3. 

15. J^'m = ^V5« = 5* = 6* = V^. 

16. ^216 = >v*/^' = 6« = 6* = >^. 

17. ^81^? = ^3*rti = (3a)A = 3a* = ^8«. 

/.?. V ^li^i^ = Ji^{2ab^f = (2</6«)" = (2a6*)* = .^2a^. 
i£?. ^243l»7* = -^(3i^ = (3a;2/»)'» = (3a-y)* = y>v/8^- 



RADICALS, 183 

fSO. >v^l000a«6« = v^OOtfft^ = (10a6»)2 = (10a*»)^ = v'lOa^. 

;?i. v^iOOOSV = ^{i^xyf^ = (lOajy)^ x y* = (lOiry)* xy = y^'my. 

22. ^1000a«6» = T^/^^^ = (10a«6)A = (10a«&)i = ^^Mb. 

23. .{^^512a»6»« = v^^2a6»)» = (2aB«)A = (2a6»)* = h^^i. 

24. ^^m^^ r-. i^{E^y^ = (5ary«)A = (6fljy«)* = ^Eicj^. 

25. .^5«x3»a«6* = /{/(5 x 8 x 6)» x (a6)« = (5 x 3 x &)* x (a&)* = flft/y/lSF. 
f^. ^3»x5»x8« t= .^(3x6x2)» = (8x5x2)« = 80^ = v^30. 

27. ^5»x6<jrtr8 = ^(oa)*xa?« = (5a)* x ar* = (5fl)* x a; = a; V5a. 

28. ^3* X 2^a*wi» = y^(6a)'^xwW = (6«)" x tw^S - (fia)\ x m = o V^. 
;?5. v^l9« X 19*a«6" = v^(19a)ex&» = (19«y'^ x 6^3 ^ (ig^)* x 5 = & y^ioi 
^a ^ia^riO*<i^ = Y^(10«)* x a?" = (lOa)" X a;*« = (10a)* x a? 

- ar'v/iOa. 

^i. ^11* X 7*a*W* = ^(77ac)*x68? = (77ac)* x (6c)* = (77ac)* x he 

— hc^Tiajc. 

32, ^5»x7«x3»a«63 = Y^(1056)axa« = (1056)* x a* = (1056)* x a 

Art. 283. 

2. ^i = vf^ = VF = V^>< Vf = i V«- 



7. V* = VW = VJi = ^/2^x^/S = 4\/2l• 



184 



liADICALS, 



i?. ^ = 'V^'lPf = V^l55x .^216 = Jv^l05. 



Jo, 



i = 8l 



= V<5^8>v/4 = v^. 



^0. 2^i ^ 2^-iirj = 2^4 X ^ = ^4. 

^^^^ C v^i = iV¥^ = f >;/ioox >C/7j7 = J>^iOO. 

«, 5 8/8:r«' 5 g/'^ 5i 5 ,/p- 8/ 8aj« «» j,.— 



/4a*5 5jj 3 /-^ 
5a;y* 5.1; 2 ^ 



''' 2/5^-^ = 2/1 

^^ 10, /9w^ lO/'dmn} lOy 10 /r^r — / 

''' yrioiv = yyi^v'i^ = "3-^^'^^"r 10^ 



9n* 



ry' 



''' ^Wn^y = 2/ il^V " ilf = 2-VllOay x >/j^ 



121a^y' 



= 2,-Vno.,. 
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.r-.. ./ Oa* 



ISaJ'y* " 8 '^ ISaV 18jy 8 ^ ^ T 169aV 
^ /ioi:^ — 



-^ 2a AnvT 2a ^ /9&» 2 2a ,^ , /W , y^- 

.« f./^Oa* 7,/25a» 76 7 /.-x V25a» a y=-j 
^ *'' r x—y ^ "" f x—y x—y 






a + a? / , . — . ./ 6^ 1 /— 7 r- 



a; r a— aj "" a; r a— aj a— aj 






186 RADICALS. 

Art. 28S. 

1, svil = V(5fx V« = v^ 
5. i v/i8 = V(l?^ V^ = V^- 

^. 3.y2a6 = ^W^ '^SffS = ^SSa 
10. 2a«&V* = >v^(2^x ^«6^ = .^/S5^. 

.^ «i .a/"^^ r/75«? 8/64r ..^r^r— 

IS. 2ln^WH = \^^f - /f = V^OS^. 
a-bf a + 6 r \a-h/ r a + 6 r a— 6 
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^- (''^-Vi-JTs = ^^"^^^ '^ /ItI = v?=»- 



187 



a:— or a;+a r U— a/ Y x+a r x—a 



1. v^ 

-^4 









4. V5 j 



Art. 287, 

3*^ |^^( /;^27. 






5. V^' 




'3l" 




'23] 


'^" 




-^ 


- = - 


8* 


- = - 


.7*J 


-^ 


- = ^ 


^7 J 




[t*] 




l^J 





^8, 



6. V2 

V3 



2» 



2A 

ioaJ 



<^4i 1^ = ] ^(^'266. 





2^^ 




fa*] 


►=■- 


8i 


- = - 


SA 




l4» J 




4ft 






^2S, 
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6» 


- :=■< 


' 8* 
6* 


, __^ 


r^2*i 


► rr « 


11*. 




[ll*J 




lA^niJ 





— J My 



^^. 



^126^ 



L^iai. 



9. -v^ 




2»] 
4i 


[2*1 




r^'i 




^ 




4A 




^"/? 






r ^ ■% ^^ -— S 


V ^^ -^ 




r — — \ 


^ 




6« 


6* 




^^ 




-i^. 




7* J 


I 7* J 




i^-^J 





w 






10. ^2 

^12 J 

11. ^'a 

IS. -v/oTi 





r 2* 1 




r 2K1 




' ^2'» " 




.=. 


5J 

8* 

.12*. 


- = . 


5* 

3* 

13* 


■ = - 


V'5« 

^8. 

.^12«. 


■ = ■ 








r aM 




r aA] 




.=- 




. = - 


cA 


- = . 





r (:.*)» 1 




' (ay)* ' 




■ = - 


III 


►=- 


(«y*)* 

(a»ft)A 

. («6*)* . 


'=• 






i4. ^m—n 



(a + aj)* 
(aj-y)* 

(m— w)^ 
(w+n)* 



_ ( (m-7i)A ) ^ c ^(iiii:;s?. 



RADICALS. 



189 



15. ^\ 



16. ^x^-l 



'^Tfl ) ( (m+l)* )\ {m+\y^ ) " ( 
U^^ + DM 



^kx+yf, 
^(^Tfi?. 



(a;«~l)A)^(^(x«-l)«, 



i7. >v/i8 




18*' 


' 


18^' " 




' '^W ' 




'9^ 


V^16 




16* 




16^ 




^W 




2-^16. 


^i^ 




162* 




162^ 




^2* 




Z^/^, 


.^/issj 




128*^ 


. 


128*^ 




L v'l^s* J 


• 


.ay's 


i.?. v^ 




' 76^ 




75" ' 




' i^/l^^ " 




5^^729, 


>^54 




54* 




54A 




^54* ■ 




3v^i6, 


^405 




405* 




405^ 




V^405» 




3v^l25, 


>{^1458. 




^ 1458" 


> 


^ 1458* ^ 




1^^1458*] 




^^l. 


i5. V^OO 




200* 


- 


200^"'^ 




^200* 




' 10v^5i2, 


^375 




875* 




875^^ 




^875« 




5^729, 


>^6103 




5103* 




5103* 


- 


V5l03« 




8v^348. 


^5632 . 




.5682* 




, 5632* ^ 




[ .'^'5632« J 




[ 2^121. 


Art. 289. 


1. +A/'m) \ +1W2) 

4-3^18) r 4- 9^2) 


2. 4-V147/ ( 4-7a/*^) ,, ^ 
-V75 ) (-5^3^ 


+ V'4C2 


i= 


\ 4-12^ 


/8) 
/3) 


= (64 


-12] 


)^/l 


= 18^8. 
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-8^^135 \ (- Ov'S) 

-VA) (-ViV) (-JVW3 



J?i. + V125 




+ 5^5^ 










+ 5V406 


= ' 






- VsooJ 






IS, + 6>s/f ' 




' + 6 Vif ^ 




+ 3V8 






+ 10\/il 


■ = ^ 


+10VS 


- = ^ 


+4V3 


—(3+4-6)^8 = 


•+v^. 


-uvil , 




. -14VH . 




. -W^ - 






7.?. +20>v/i 


^ 


' + 8^/5 " 






- ^245 


^ = 


- - 7^5 


■= (8-7 + 21)^5 = 22 VS 




+ 35^1* 




. +21^5^ 
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14^ + 8VJ 
+ V« J 



I + iV^S J 



^ = (Y_j^4. J>y^+4v'3 = 4V8. 



9y v'Saj 1 



i5. +\/^^* 

- V8©3^« J I - lly V^ J 



16. 4-V180* 



-Vi62a» 



+8a«V2a 
+ 5a>v/2a 



- = (8a* + 5o-0o) V^a =(3«»-4a) VSa 



17. + \^2ax^'¥^ax+2a ) 



i^. + ^81 




+8^ 


-2<^24 




-4^ 


+ V28 




+ 2^7 


+2/V/63. 




. +«V^- 



< +(i»+l)-v/8ai _ 



. = (8-4)^ +(2 +6)^7 = 8^7- V^. 






+2/Mr^ai |-= (a* + 2cM;+«^«v/^ = (a+a?)*>v^a«. 
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Art. 291. 

1. v^S X ^50 = V5^2x25 = 5>v/i0. 
8. 2V^x3v^ = 6>y/36 = 6x6 = 86. 

5, 4V'6x3V'8 = 12v/S = 12V^^a6 = 48VS 

4. 2 j4x'V^l* = 3v^^ = 2x4 = 8. 

6. 6v^6 X ^18 = 5v^l^ = 5v^4l^ = 15^^ 

6. 4v^8x >^ = 4v^96 = 4^^6106 = 8v^6. 

7. 6^^x v^45 = 5v^27x3xl5 = 5>^8I x 15 = 15>^i5. 

8. db^^a^ X ^(Aix = ab^a^l^ x to = a*6*/y/6a:. 

5. 2a;v^x3y>^iy* = 6a!y.^iy = 6a*y«. 

ia 535 Vifik?^ X Sv^^o^ = 15aj^27a2&»x^ := 45abx\/^. 
11. lah^a^ X 2>^fl«&» = 14a&>v^a^xaft = •i4a26«^ift. 



i;?. 2>^36a;V ^ 3\^72aj'.v» = 6^'4 x 9 x 8 x Oaj^yS = g^ig ^ 81aj«y8 x 2 



IS, S^dOab X 4^24a^b = 12^6 x 6 x 6«» x 4&» = 72a^4d«. 
i^ 5>^75x3>^45 = 15>v/5x5x5x8» = 225. 



IS. 



/v/2+>v/8 

^/^4•V3 

2+^6 
V6+8 

2+2^6 + 8 = 

5 + 2^6. 



16. V^-y^3 

V5-V8 

- Vi5+8 
5-2.V/15+8 = 
8-2^15. 
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17. 



18, 



19. 



20, 



t5 






10 



-6 = 4. 



a\/5-3V3 
10-'4>v/i5 

-3^/15 + 18 
10-7^15+18 = 
28-7>v/i5. 

3>v/7+2y'5 
2VT-3V5 
43+4^35 

-30 



42-5^^85-30 = 
12-5>v/35. 



4y8 + 2v/5 
4^5-8^3 

16>v/i5 + 40 
- 6^/15- 36 

10^15+ 4 



^2 + ^8 

>j/4+2^+-^»; 

^5->^f 

«*, 2>^4+3>v/6 
3^-2v/6 
6>^+ »>^24 

- 4^^^Si-6>;/86 

12^+10>^-6^36. 






m^ 



'~^y\/y. 
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y'2 + 'v/3~'V/5 
2+v^-^iO 

-5 +^10 4- Vis 

-6 +2>v/i5 = 2<v/i5-«. 



27. V^- -v/S+^V^ 



9-3^16 + 6^21 
-10+2^16 +4^85 

-14 - v/2T+ V85 

-15- v'iS+s-v^-KsVss = 

5^35+6^21-^15-16. 



t8. V^+l + \/«--l 

V^+l — Va?— 1 



(aj+l)+y«^^ 

-V^^^-(a?--l) 

(05+ 1) -(a;-l) = 2. 

V2g+6— ygg- 1 



(2a. + 5) -(2a?-l) = e. 



80. ^+2^5-^ 



3+2/^- .^86 
+2 ->v^-2v/ i0 

5 + 2-^45- ^86- >v/6-2 ^10. 



I 



c+5)+y4r« + 8a;-5 I 

- V4i^ + 8a;-5-(2a;-l) | 
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2/^-4+ 2>^6 

+ 4 -4^4+4>v/8 

-2 +2v^4-2^ 



2^2-2 4-2^-2^4+2^a 



S3. -^-^27+v^24 



2-^54+2^3 

3 -v^-y^ 

6-^+2^3- >^24->^^. 



4^) M M i^iy 

>v/27 X ^ = /^27^ = \^m. 



^4) (4i)_U^VJ^C^256) 

^3rJ34"J8Ar/^27 r 



^sS (3M (8*) (^27 



196 RADICAL& 

8-^ii }8(a)»i («(»)»! (av^i)' 



^8i)_( 24»>_5 ***!-J '^*'''*! 



v^57«x«^8 = (j^y^^ = lay's; 



i(-l84"?84"U»!' 



7. ^/2] 

^8x ^» = .^^ 






8, 

'^i) (4M ^4^^ (\/^ 



9. 2.^) (2(6)i) (3(e)*) (3^) 

2.^86x4^27 = 8>v/97a. 
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10. 5>v/3 ) ( 5(3)*) ( 6(3)') (6.^9 ) 
3^27 i "" i( 3(27)* ) ~ \ 3(27)* ) ~ (3^^ )' 



V^27! 



11. ^9 ) C 94) ( »^j_5\X8l) 

12, 3^35) U(25)4) (3(25)') (3^5* ) 

Vis) ( (i5)M~f (15)-) ( ^^irissT 



3.^54 X ^^7135 = 15^185. 



13. a^^b) ia(6)*) ( »(6)* ^^ ^^'V^^ 
6V^"!~( ft(c)M "f &(c)*) Uv^^V 

/9 ) _ ( 8 (9)* J _ j 8 (»)•' J ^ j 8*:C^9* J ^ 
J/3 } " < 2 (3)M ~ J 2 (3)-M ~ / 2 VS"* r 

8v/^x2^ = 16^6561 = 48>v/S 

V/S=i) <(a-x)M ((a-«)M f^(S^?) 

v'(T)^x .{^ = }^(W= ^W^'' = i v'49-ir3» 



2>^3 



15. ^a- 



198 RADIOALB. 

^ii h\n l(i)»i l^wy 



18. Vl 






\/(lf>^ y/iif = ^/T^f = *'^'486. 



iS. 4v^ \ UCa*)* ) U(<ii)' ) U^oW) 



=1: 



6v^ai») (6(ai»)M (SCaft*)*) ( 6>^/^ ) 

i^n h(i)*^ U(f)*( hv\y 

S3. ^/^ ) ((a«a;)* \{{(M)^ \S^^^^ \ 
^^« X 3 v^32oi^ ^ Sa^SaS^'. 
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25, 3v^4a» 



3 (4o«)4 ^ ( 3 (4a«)* ) ( 3/^6«* ) 
4>v/2a ^ ( 4(2a)* ^ ~ ( 3(2a)^ ) ~ ( 4^8S» ) ' 



26, 5^125 ) C5(13a)i ) U(12a)« ), ^ 5v^(12o)« ) 
3>v^i65« ) ~ ( 3(16o«)* ) ( 3(16a«)« ) ~ ( 3>^(i6^ ) ' 



5^^1)2dfxS^{16a^f = eOa^lQSa, 



i^i Uao)M hao)M Uv^io) 



2^ 






S9. 8^i 



3(i)* 
2 (J)* 
5(108)^ 



[ 5(108)*, 



5^108, 



M 



3>^x 2^^x5^108 = 30V^ 
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SO. sy^ 

4^ 



3U 



4(1)* ^=^ 4(f)A ^ = i4>5'(f)i i; 
(2)i J 1(2)* 1 i v'^* J 

3^(i)«x 4^(1? X ^2» = 12^1 = 4.1^%;:^. 

5^. aVftJer ) (3(a«P)* ) (SGSdsr)* ) (Sy^^^) 
2.^/iS^) f2(3aV)i^~f2(SiiV)*> f2^»SV ) 
3^®^^x2{^SflS* = 6a>^2WSi*. 

AT. 



^5. 



$Sm 



^2-V5 

^4->^2xV5 
4-^2x^5-5 


^4. 


^4+V« 
-^+V8 

^ie+v^x^ 

VSx ^4+3 
2^2+ 2-^/^4-a 


2^2+BV3 
5'^2~2>v/3 
10-^4 + 15 v^2xV8 
- 4>^2 X VS- 


-18 


10^4+11^1^ - 


-18. 


3V^7+ ^5 
^7-V5 




3^7*+ ^8, 


5 


-^ 



3^+ ^85-3^^5-^^'^. 
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S7. v^-v'^+V^ 



->v/6+V3x^~Vi;6 

-^'32->^6+ ^50b-v*+ ^243-^15. 



38. >V^24^4 



^+^x^ 
-^2x>^4-2 

^4 -a. 



>^2-V3 



- V6- VS X >^4- V3 X ^4 






— >V^x Y^— ^i^x ^Jb-\- \/& X >v^ 



4/. 2^2-5 if/3 



6^/2 X .^2-15^^6 

^ -2a/2x ^i0 + 5 >^3 x ^10 
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2v^^ + 3v^y» 






4v^64-3^81 



24^8 X ^^+20\/27 X >{J^ 

-ISy^x >^-15v^x y/Si 

48+20^72 -ISV^ -15>^2S. 

.^4-^25 = V2-V^5, 



2+v^x>^4+v^x-^ 

- V2x v^-^-^^ 

2+2/^ -^20-^. 

^. V^- 'V^+ V^25 = V^- V^+ \/5. 
^•f V2 



V^x ^3--^9 + VSx .^3 

-V2x^3 +2+V10 

-V^9+^il25 +2+yi0. 
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46, 2\/a-3v^+5Vc' 
^-V6 



— 2V^4- V6"x8>y&"+5V6c 

2>^* -8^06+6^^0^ -2V«&+8v^^ -6-v^ 

V2-^-V5 

4-v^-V^ii25 

-8-2^72 + >^9. 






>v/2->v/64-aA 



2+>^24+V^ 

-^24-V^-V^5r 
3 + V6 4- >^5i 

5 +V^" 









204 BADI0AL8, 






52. ^5^->v^l5+>{/3 

]/l:^_ 






VJ?^tv^^-VVy 






>^ -13^i^ +4>^^. 

2v/8 

2^8 
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5^6 






a— a a— « '^ 

^^^ tyij+syl^ ^ V2+20V2 _^ gihvg ^ ^ 

• V^ 7^3 7^/2 



i5. 



Igy'flO ^ 12^ ^ 12^60 ^ g 3/j 
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^^ 2V82+4V2 ^ 8V2+4V2 _ 12^2 ^ ^ 
Vis "" 3V2 ~ 8^2 "" 



^r«. 297. 






^2a6» (2a6«)* (3a6»)A 

■v/30 _ 80* _ 8^ _ , 
^60 ~ 60* ~ 60' 



-^Wftf = i'V^480. 






^^^64^ _ (64«'fr')^ _ «/64a'y _ ./^ 
-$/12 (12)i ^ ^ 

-M (i)^ (4)' '^ * 
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a-^2 (3)* 









VS (5)» 

^/^ (3)* 

_ 8^392 _ 3-^892 _ 3(392)* _ ,/jp _ , ./» 

= -^a+v'^ + V'*- 



208 RADICAL EQUATIONS. 

Art. 299. 

1, Given ^x-k-9 rr 4 ; to find the valae of as. 
Squaring. j;+9 = 16. 

Whence, « = 7. 



S. Given y/^+\ = 3 ; to find the value of x. 
Squaring, 4^+1 = 9. 

Whence, a; = 2. 

S. Given >y/aj— 9 = 3 ; to find the value of «. 
Squaring, fl?— 9 = 4. 

Whence, a; = 13. 

I 



^ Given y^^— 144 = a?— 4 ; to find the value of «. 
Squaring, a^— 144 = a^-to+lfi. 

Transposing and collecting terma, 

&r = ieo. 

Whence, a; = 30. 

6, Given /y/^TS^+S = aj+3 ; to find the value of a 
Squaring, «»+5aJ+3 = aj^+4flj+4 

Transpofidng and collecting terms, 

aj = l. 

6. Given ^l^i = 2y'aj— 8 ; to find the value of a^ 
Squaring, aj+9 = 4a?— 13\/«+9. 

TranspOBing, 3a; = 12y/x. 

Squaring, 9aJ» = 144b. 

Whence, a? = 16, 
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7. 


Given ^/x-^iA = 


= ^x+2 ; to find the value of os. 




Squaring, 




aj+16 = {B+4y^+4 




Transposing, 




4V« = 12. 




Squaring, 




lex = 144. 




Whence. 




« = 9. 


8, 


Given /y/ar— 16 = 


= 8- 


- Y^; to find the value of as. 




Squaring, 




oj-ie = 64— 16>v/«+a. 




Transposing, 




16 V« = 80. 




Whence, 




V^=5, 




and 




a? = 25. 


9. 


Given y'aj— 32+ 


Vi 


= 16 ; to find the value of x. 




Transposing, 




y'sc— 82 = 16— V*- 




Squaring, 




aj-82 = 256-88>v^+a. 




Transposing, 




82V« = 288. 




Whence, 




V^=9, 




and 




a? = 81. 



XO. Given ^ = >v/2 + ^x-'2 ; to find the value of A 
Transposing, ^aj— 2 = \/«"V2* 

Squaring, ar— 2 = a?— 2^2»+8. 

Transposing, 2\/^ = 4 

Whence, y^ = 2, 

and a; = 2. 



11, CKven y'aJ*— 7 = 7— aj; to find the value of a^ 
Squaring, a^— 7 = 49— 14aj+a^. 

Transposing, 14a; = 56. 

Whence, a? = 4 
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It, Given V4jr+9 = 2>y/x+l ; to find the valae of x. 
Squaring, 4r+9 = 4B+4y'fl;+l. 

Transposing, 4t^x = 8. 

Whence. y^ = 2, 

and a; = 4. 



i^. Given - — — y^ = ^z+1 ; to find the valne of A 



Clearing of fractions, 1 —a? = ^y/aj* + x. 

Squaring, 1— Sar+tr^ = aj*+x. 

Transposing, 8z = 1. 

MThence, a; = ^. 



14. Given yS + V^^ = 8 ; to find the valne of as, 
Squaring, 6 + ^x—4 = 9. 

Transposing, ^ar— 4 = 4 

Squaring, «— 4 = 16. 

Whence, a? = 30. 



15. Given V4a^+2a?— 16 = 2a;— 2; to find the value of & 
Squaring, 4a^+2a;-16 = 4«*-ar+4 
Transposing, lOx = 20. 

Whence, « = 2. 

16. Given v^ar— 5— 7 = >y/ar— 12 ; to find the value of «l 
Squaring, a;— 5—14 y'a;— 5+49 = a?— 12. 
Transposing, 14>y/a;— 5 = 56. 
Whence, y'aj— 6 = 4 
Squaring and transposing, x = 21. 
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17, Given v^aj-5+ y/x+l = 6 ; to find the value of x. 
Transposing, -y^aj— 5 = 6— \/a5+7. 

Squaring, a?— 5 = 36— 12ya;+7+a?+7. 

Transposing, 12'v/a; + 7 = 48, 

and -\/a;+7 = 4. 

Squaring and transposing, a; = 9. 



1i^ 

15. Given a/5 + «+ a/» = — ; to find the value of x, 

^ ^ A/6+a; 



Clearing of fractions, 5 + a; + y'Sa? + aj* = 16. 



Transposing, >y/6a? + a^ = lO—a;. 

Squaring, 5aj+a?» = 100-20«+a!*. 

Transposing, 25aj = 100. 

Whence, a? = 4. 

19, Given ^/^x—l + V'2aj+4 = 5 ; to find the value of a?. 



Transposing, >y/2a;— 1 = 5— Y2a;+4. 



Squaring, 2aj— 1 = 26-10>v/2a;+4+2aj+4. 



Transposing, 10'v/2aj + 4 = 30. 



Whence, ^%x+A^ = 8. 

Squaring, 2aj+4 = 9, 

and aj = ^• 



iPa Given (V^— 2)*+4>v^ = 18 ; to find the value of x. 
Transposing, {^/x—2y = 13— 4>v/aj, 

and a;— 4/v^«+4 = lB—A^\/x. 

Whence, » = 9. 
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tU Given v^+ v^x— 9 = — ; to find the value of a?. 

-v/ar-9 

Cleftiini^ of fractions, ^jj*— IJi+x— 9 = 96. 
Timnsponng, y^fl!»— 9» = 45— a;. 

Squaring, j^-fte = 9085-90a; + a^. 

Tranaporing, 81a; == 2085. 

Whence, 2 = 26. 

jRf. GivpD Vfe+T6— V&r = 2; to find the value of x. 
Transposing. \/&r+l6 = 2+ y&B. 

Squaring, 57+10 = 4+4\/&B+5s. 

Transposing, 4\/6s = 6. 

Squaring, 8(^ = 861 

^Ikcnce, « = A* 

jW. Given A/ 13 + i/t+I/s+V^ = 4; to find the value of 
Squaring, 13 + 1/ 7 + j/s + y^ = Ifi. 

Transposing, i/7+^8+V^ = a 

Squaring and combining, y^ + y'fl; = 2. 

Squaring and combining, y^ = 1. 

Squaring, x = 1. 

94, Given 4/21 +y7+ ^x—A. = 6 ; to find the value of j 

Squaring and combining, yl + -\/a?— 4 = 4. 
Squaring and comlnning, v^x— 4 = 9. 

Squaring and combining, a; = 85. 



fl^ 
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Art. 301. 



* «. \/«+3 \/«+13 
i. Given -^— = — = -5^-— 

y'a;— 1 ya;+l 

4 12 

By (4), 



y^— 1 'v/aj + l 

« . . 13 

Redacing, '—F^~ = " /- ^ * 

Vflj— 1 yaj+l 

Clearing of fractions, y^+ 1 = 3/v^i— 3. 

Whence, a? = 4. 

>v/3a;+l + \/3a; ^ 
ySaj+l — ysi 



^y^')' ^77^-8 



V3« 

Clearing of fractions, 8\/3a?+l = S^v^So!. 
Squaring. 27a? + 9 = 75aj. 

Whence, * = A- 



^. . ^\/x-4: 3\/a;+15 

^. Given '^^. = , • 

yar+2 V*+40 

a?— 4 aj+15 
Reducing and eqaanng, ^^ = ^^^^ • 

-6 -25 

Whence, x = 10. 



. ^. l+flj+A/^+a^* \/x-v2+^x 
4, Given 5l___-_ = -'^ — • 

l+x—^2x+(x^ ya; + 2— yaj 

2+20? ^ 2Vg+2 ^ 
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ucuuMii|^ anu Bq 


umnng 


' ar+i* 2 


?r(4). 




1 3 


Whenoey 




^ = -11. 


5. GiTen ^'"^ - 


V*+i 


V«+3 


'^«+ 


21 


SqiiAriiig, 




af~3 aj+1 
aj+3 a?+31* 


By (4). 




-6 -20 
a?+3 ar+21* 


Whence, 




« = a 


6. Given -^^"^t 




19 


B7(7), 




V2aj-7 22 11 
^ ~16-8 


Squaring, 




2aj-7 121 
X =64- 


Whence, 




« = «4. 


7. Given ^^^ 

1 + Vl-a? 


n 

""1 





By (7), 1 '•+* 



Squaring, 
By (5), 



1 _n»+2n+l 
x-\ ~ ««-2»+l* 

l""(«+l7' 



Whence. ^ 



(n+lf 
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Vl2^T+ Vi2g _ 18 ^ 



^r. ^iven — ^— ^- — ^ 

-V/I2a;+1-Vl2a? ^ 



Vl2a' + 1 19 
Squaring, etc., « = HI. 



5. Given ^ ^— = r 

^4a;+l— 2vaj ^ 

Sqaaring, etc., aJ = J. 

V«^ 2(aj-l) 
10, Given ^^ = —- — 3- * 



a?-l 4(a;-l)« 
Squaring. ^^--^Tl?-- 

a._l 4(ar-l) 

Dividing through by ^-^-^ , 1 = —^Y~ * 

Whence, » = If • 

\/to-2 4VSi'-9 
ii. Given ->^— — = T^S^=^-7 ' 
/y/6aj+2 4>y/6aj+6 

By (7), ^- = -^5— 

Clearing of fractions, etc., %^/^x = 12, 
Whence, aj = 6. 

IS, Given -^^i: = ^ .^ ^^ 

VS+2 vaj+40 

3a/S— 4 3\/^+15 
Simplifying. ___ = .-^^-. 
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Multiplying denomiDator by 8, ?V^ ^ Zy/x+\ ^ ^ 

By (7). and redaeing, 8 v^+ 1 = •V^^^^ . 

Whence, aj = 4 

i^. Olven ^ = -5L_ . 

V^ar+6 y'«+86 

^ ,-. 2Vg-t-ag4-6 _ ^^/x■\'4a'\■9b 

^^^^' 2a-6 "■ 4fl-86 " 

Clearing of fractions, 

8aV^-66v^+8d*-2a&-86* = 4«iV^-26v^+8a*+2a6— 8B». 
Transposing and aniting. 

Whence, x = (^y. 



i4. Given -5l_- — = ^ . 

By (7), and reducing, \/a5 = "^ — 

W 
Whence, x = 



a 



16. Given -^^= — ^ = r • 
By (7), and reducing. 



X ^ (a-\-Vf 
Whence, ^ = ^^1'- 



Squaring, 
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Art. 310. 

18. -J ^- = 3aj«-3. 

Clearing of fractions, 9a!»-30ai»-16 = 24aJ«-86. 
Whence, a? = ± t- 

^^- 5 ■" 16 ~ 26 ' 

aearing of fractions, 16a!«-6a?« + 60 = 625-160-8aj». 
Whence, . aj = ± 5. 

8a!»_37 90+43?* _ 
^^- a!«+3 "^ ic»+9 ~ 

Clearing of fractions, 

8aj*-243 + 270 + 102a5» + 4aj* = 7fl?«+84i;« + 189. 
Whence, a; = ± 3. 

4a;« + 5 2a;»-5 _ ^-25 
^^- 10 15 ~ 20 * 

Clearing of fractions, 

24fl!» + 30-8a»+20 = 21a;«-75. 
Whence, a? = ± 6. 

10a;« + 17 12a;»+2 _ 5a^-4 ^ 

^^' 18 lla;*-8 9 

Clearinpf of fractions, 

110aj* + 107a^-136-216a;«-36 = 110«*-168aJ*+64. 
Transposing and uniting. 69a;* = 236, 

or, a* = 4 

Extracting square root, a? = ± 2. 

14a;* -f 16 _ 2a;* 4-8 _ 2«« 
^' 21 8a!«-ll 3 ' 

Clearing of fractions, 

112a;*-26a!«-176-42a;*-108 = 112a;*-164aJ». 

Transposing and uniting, 86a;* = 844, 

or, a;* = 4. 

Extracting square root, aj = ± 3. 
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UADl 


^ATIC EQUAl 


ti. 


2aJ-V'4^^ "" 1 


By (7), and redadng. 




2a? 6 


V4i»"^ ~ 3 


Squaring, 




4fl;» 26 
4i!*-l~ 9 


Whence. 




x=±l 


' 


- + - 


2 

= OL 



Adding terms of first member, and redncing. 

Whence, x= ± V^« 

f (5. ^ ,-^ = = ^ , • 

l + yl+a? 1 — yl— a? 

Clearing of fractions, 

y^l + x—x^l—a^ = >v/l— a!+ V^— a?. 

Transposing and uniting, 2'v/l— aJ^ = y^l+a;+ y^l— ax 



Squaring, 4-4c* = 2+2>v/l-a^- 

Transposing, uniting, and dividing by 2, 



l-2a!« = V^^. 
Squaring, etc., a? = ± i v 3. 

Vl-aj+l Vi + aj-1 a' 

Rationalize the first two denominators: 

1 ^ Vl^-\ ^ {Vi^-1) . 

Vi:=i+1 VriS-l 1-aj-l 
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V\+x-l ^ Vl+^4-1 1+aJ-l * -a; "^ a; "" «' 
l + a;-2^1=^ + l-aj = l. -2^r=i« = -l. 4-4ir» = 1. 4r» = 3. 

^p \/aj+2a— Va?— 2a jb 

2ro . zzuziiz :z=::= ^^ TT" • 



J?P. 



SO. 



By (7), and reducing, 


-A/x-2a ^-^ 


Squaring, 


x-\-2a x^+4ax+4a^ 
x—2a ~ x^—4ax+ia^ 


By (7), and reducing, 


X a^ + 4a^ 
2a 4aa/ 


Whence, 


X = ±2a. 




V3aj» + 4+2__3 




V3«* + 4-2 A 


By (7), and redncing. 


2 =^- 


Whence, 


a; = ±2. 


1 


1 1 



Vi-«*+i Vi-^-1 ^ 

Adding terms of first member, and reducing. 



2^1-Q^ - -1. Whence, x= ± iV^- 



SI. 





V«'+i- 


-^x*-\ _ 


1 




Va^ + 1- 


fV^-^ 


"2 


By (7), and redacing. 


Va^ + 1 _ 


= -3. 


Whence, 




a? = 


= ±i\/S. 
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St. «^6+? = l+a^. 

Squaring, «a^+ar* = 1 +2a^+a!*. 

Whence, x — ±\, 



S3. 



Moltipljing nomeratoni and denominators by same qaantitj, 

1 ^a^x—^a __ ^Ja^x—^/a 



/a^x-\-y/a ^a—x^^a 



and 



/o4-a;+ V^ _ y^tf4-a?-f \/a 



=:z= ~ ^ =::r^ — 

^a+x—\/a 'y/a+aj + Ya 
Whence, 

^a^x—^a -y/a + ar+'v/a __ y^ 



or. 

Squaring, 
Whence, 
Squaring, 

WTience, 



X X 

'a+x = ^a—x— ^/a. 



a^-x — a-'X-\-a—2^a(a—x), 



3 V^a (a—x) = a—2x, 

1 _ 



^^ 



ax + 1 + \/aV— 1 fee 



aaj + l-y^aV-l ^ 



By (7), and reducing. 
Squaring, 



ax + 2 



bx+2 






By (7), and reduciii^. 
Whence, 



PURE QUADBATIG EqUATIONS. 

6V+4 



4bx 



V4a6-6« 



SB, 



X X ~" 6* 



Clearing of fractions, ab+h \/a* — a^ = a?*. 
Transposing, h^a^—x^ = aj^— «6. 

Squaring, a^l^-h^^ = «*-2a&i?+a«B«. 

Transposing and uniting, a?* = ^abafi—l^a^. 

Dividing by aj», aj» = 2a&-6». 

Extracting square root, a; = ± 
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By (7), and redudng. 

Squaring, 

By (7), and reducing. 
Clearing of fractions. 
Whence, 

Extracting square root, 






-a ~" 6-1 ' 
a«+a^ _ y+2d+l 

a:» ~ 36 " 
4a«6+26a^ = 62a:8+aJ». 
4a«6 



ai» = 



1-26+6^ 



2a v^ 
^=^-l±6- 
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Art. 316. 

Clearing of fractionB and anitiDg, 

93^-22x = -7. 

Multiplying by 3, i^j^—Gdx = —21. 

Adding 121, 9jr»-6to+ 121 = 100. 
Extracting square root, da;— 11 = ± 10. 

Whence, a; = 7 or ^. 



.5. ^„ + 5= *« 



a?+8 "" a;+10 
dearing of fractionB and uniting, 

6a*-52« = -185. 
Multiplying by 6, 25a^-260aj = -675. 

Adding 676, 25a*-260a?+676 = 1. 

Elxtracting square root, &r— 26 = ± 1. 

Whence, a; = 5} or 5» 

x+2 3x 
Clearing of fractions and anlting, 

6a;»-56aj = 40. 
Multiplying by 6, 36a:«— 836a; = 240. 

Adding 784, 86a?-386ar+784 = 1024 

Extracting square root, 6x—2S = ± 82. 

Whence, « = 10 or — f . 
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Art. 318. 

1. aj— 6/y/5^= 14, 

— 6 V^ = 14— a?. 
Squaring, 253? = 196-28aj+a^. 

Transposing and uniting, aj^— 63aj = —196. 

Adding (V)', a^-3aj+A^ = sls^. 

Extracting square root, a?— ^ :=z ±^, 

Whence, a; = V=*=¥'=49or4. 

S. a?+ \^x-\-6 = 7. 

y'aj + 6 = 7—x. 
Squaring, aj+6 = 49— 14aj+aj*. 

Transposing and uniting, a^— 15aj = —44 

Adding (V)», a^-lSaj+^f^ = y. 

Extracting square root, ^~ V' = =^ t* 

Whence, aj = V±J = ll or 4, 



/y/4aj+17+ \^x+l = 4 

y^^7 = 4-v'«+T. 
Squaring, 4a; + 17 = 16— S^aj+l+aj+l, 

Transposing and uniting, 8\/aj+l = — 3aj. 
Squaring, 64aj+64 = 9a5». 

Transposing, 9a^— 64aj = 64. 

Adding (V)», 9a^-64a; 4- 1^/^ = JJ^p. 

Extracting square root, 8aj— ^ = ± V^- 

Whence, 3a; = V=tV = 8Qr-t 
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Squaring, a^-4aj-9 = 86. 

Tnuispofling and uniting. a^— 4x == 4S. 

Adding 4, a?— 4«+4 = 40. 

Extracting square root, a;— 2 = ± 7. 

Whence, « = 2±7 = 9or-5. 



5. V^8a^+7a;-2 = 2. 
Squaring, 3a^ + 7a;-2 = 4. 
Transposing and multiplying by 3, 

9a^ + 21iE = 18. 

Adding (J)«. 9j;^+21aJ+ V = 'F- 
Extracting square root, 8a? +f = ± V. 

Whence. 8«=-l±V» 

and a? = f or —3. 

6. y&T+lO = 8-aJ. 
Squaring, 6a; + 10 = 64— Ite + sfi. 
Transposing and uniting, a^— 21aj = —54. 
Adding (V)», aj»-21a;+^|i = ^t, 
Extracting square root, a;— V = ± V- 

Whence, « = V ±¥ = 18 o*" ^• 



fl^+2>v/^+«+6 = 1^ 
2\/aj»+a;+6 = 14— oj. 
Squaring, 4a*+4aj+20 = 196-28aj+a?. 

Transposing and uniting, 8a;» + 82aj = 176. 
Multiplying by 8, 9a^ + 96a; = 628. 

Adding 256, 9a;»+96ar+256 = 784. 

Extracting square root, 3a; + 16 = ±28. 

Whence, 8a; = —16 ± 28, 

and a; = 4 or — 14|. 
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x+^ 


/aj + l _ 5 ^ 




X 8 


^ 


A+1 3 




a;« 64 

aj+1 "" 9 




9a5« = 64aj+64. 



a 



By (7), and reducing. 



Squaring, 

Clearing of fractions. 
Transposing and adding (V)*» 

Extracting square root, 3aj— ¥ = ± ¥• 

Whence, a? = 8 or - f. 

2(\/g + l)^4-Vg^ 

aearing of fractions, 2a;+2y'a = -a; + 16. 
Transposing and uniting, 2\/aJ = 16— 3aj. 

Squaring, 4aj = 256-96a; + 9a^, 

Transposing and uniting, 9aj*— 100a; = —256. 
Adding (W» 9aj«-100iP+ 5^ = H^. 
Extracting square root, 3a?— *^ = =t ¥• 

Whence, a? = 4 or 7f 



i(?. v'lOaj + 6 = 9-aj. 

Squaring, 10a; + 6 = 81-18aj+a^. 

Transposing and uniting, «*— 28a; = —75. 

Adding 14«, a}«-28a;+196 = 121. 

Extracting square root, a;— 14 = ±11. 

Whence, a; = 14 ± 11 = 25 or 8. 
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11. V^+l + '|/^+4+ V^+1 = 2- 



|/iP + 4+ v^6i+l = 2--\/ftB + l. 



Squaring, ar+4+\/6aj+i = 4— 4>\/6aj + l + ftiJ + l. 



Transposing and aniting, 5>y/6a? + l = 5sb+1. 
Squaring, 150a; + 25 = 25a;* + lOa; + 1. 

Transposing and uniting, 25ar*— 140a; = 24. 
Adding U\ 25aj«-140ar+196 = 220. 

Extracting square root, 5a;— 14 = a: 2y 55. 



1£. 



Whence, a? = f (? ± ^^55). 




A/a?+5 = • 

Va;+12 




Squanng, *+^ = a;+12' 




Clearing of fractions, a;« + 17a; + 60 = 144. 




Transposing and uniting, aj* + 17a; — 84 




Adding (V)', ^ + 17a; + ifi = i|£. 




Extracting square root, a;+J^ = ± y. 




Whence, x = -.V ± V^ = 4 or 


-21 


»(«--«. ^-8./i 





1^. _ . _ ^ 

Clearing of fractions, 

15\/'s^-5^/x+10^x+2 = 15V^+3«. 
Transposing and uniting, 6^x = 8a;— 2. 
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Squaring, 25aj = 9aj»— 12aj+4. 

Transposing and uniting, Osc*— 37aj = —4. 
Adding (V)*, 9aj»-37aj + HF = ^*- 

Extracting square root, 3aj— ^ = ± i^. 

Whence, a; = 4 or J. 



14- V^+1+3V«= ^^ 



Clearing of fractions, 

2ar + l + 2/y/S?Ta5 = 21. 



Transposing and reducing, ^2^-{-x = 10— a?. 
Squaring, 2a^ -f a; = 100— 20a; + a^. 

Transposing and uniting, a;' + 21aj = 100. 

Adding {^)\ aj« + 21a; + Afi = i|i. 

Extracting square root, ^+^ = =«= *|/t. 

Whence, a; = 4 or —25. 



16. 



Z^-IQ _ 1 
5(a;-5) ""20* 

Clearing of fractions, 60\/S— 200 = 5a;— 25. 

Transposing and reducing, 12 y^ = a;4-35. 

Squaring, 1 44t; = aJ« + 70a? + 1225. 

Transposing and uniting, a;*- 74a; = —1225. 

Adding (37)«, a;^-74j; + 1869 = 144. 

Extracting square root, a;— 37 = ± 12. 

Whence, a; = 37 x 12 = 49 or 25. 
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11. V^+l + ^^+^+Vftr-i-l =2. 



Sqaaring, ar+4+ V««+l = 4-4^^+1 + 62?+!. 

Transposing and uniting, 5^6x^1 = 5aj+l. 
Squaring, 150j;+25 = 25a;* + 10a;+l. 

Transpoeing and uniting, 25ir*— 140a; = 24 
Adding 14», 25fl;»-140ar + 196 = 220. 

Extracting square root, 5aj— 14 = d: 2y 65. 



\/a; + 12 

Squaring, a;+5=-^- 

a?+12 

aearing of fractions, a? + 17a; + 60 = 144. 

Transposing and uniting, a;* + 17ic = 84 

Adding (V)», a;* + 17a; + i|A = 4|t. 

Extracting square root, x+^ = ±Mf., 

^^^^ce, a? = -.V ± V = ^ OP -31 

6ya;+l y'a? 
Clearing of fractions, 

15V^-5^«+ 10^^+2 = 15v^+3«. 
Transposing and uniting, 5y^i = So;— 2. 
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Squaring, 25a; = 9a;'— 12a; +4. 

Transposing and uniting, 9a;*— 87aj = —4. 
Adding (V-)S 9a;«-37a;+^JA = i||4. 

Extracting square root, 3a;— ^ = ± i^. 

Whence, a; = 4 or ^. 



14. V^+1+2V«= ^^ 



V3a;+1 
Clearing of fractions, 

2a;+l-h2/y/^Ta; = 21. 



16. 



Transposing and reducing, /y/2af^ + a; = 10— a?. 
Squaring, 2a^ + a; = 100-20a;+a^. 

Transposing and uniting, a;' + 21a; = 100. 

Adding (V)', a;« + 21a; + ^fi = aji. 

Extracting square root, ^+ V = ^^i-» 

Whence, a; = 4 or —25. 

8\/^-10 __ 1 
6(a;-5) ~"20' 

Clearing of fractions, 60\/«— 200 = 5a;— 25. 

Transposing and reducing, l%^/x = a;4-35. 

Squaring, 1 44a; = a* + 70a? + 1225. 

Transposing and uniting, a;*— 74a; = —1225. 

Adding (37)«, a;«-74j; + 1369 = 144. 

Extracting square root, a;— 37 = ± 12. 

Whence, a; = 37 =c 12 = 49 or 25. 
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: — V^a;+a 





VX-3 yar-S 


Sabtnct'iDSr tenns of seoond member. 




Vir*-l«_7-V**-». 




yar-8 V^-3 


Clearing of f ractiomi. 


yir*-16 = 7- V^-9. 


Squaring?, 


jc»-16 = 49-14ya^-9+a^-9. 


Transposing and uniting, 


14Va!*-» = 56. 


or. 


y^a!»-9 = 4 


Sqoaring, 


a^-9 = 16. 


Whence, 


« = ±6. 







Clearing of fractions, 2z+2 = 6y^«. 

Squaring. 4a? + 8jr+4 = 25x. 

Transposing and uniting, 4r*— 17j; = —4. 

Whence, a; = 4 or J. 

S7. y'aj+S-y^aj+S = ^x, 

/y/a; + 8 = v^aj+ya?+8. 
Squaring, ar+8 = a; + 2y^+ar+a;+a^ 



Transposing and uniting, 5— a? = 2ya'' + 8aj, 

Squaring, 25-lOa; + ar* = 4a-* + 12as. 

Transposing and uniting, 3ar^+22a; = 25, 
Whence, a? = 1 or — ^ 
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es, ^xV6+ ^x+S = 6^x, 

Squaring, aj + 3+2V'^Tlla; + 24 + a; + 8= 25a;. 

TraDsposing and uniting, 

2^/'^Tnx+2i = 23a?-ll. 
Squaring, 4c« + 44r + 96 = 529fl;*-506aj + 121. 

Transposing and uniting, 525a;*— 550aj = —25, 
or, 21«»-22a? = -1. 

Whence, a? = 1 or ,V 

^9. ^^+9 + ^Sx-W = \/7x+S 

Squaring, 

2aj+9 + 2V6a;^-3a:-185 + 3a:-15 = 7a;+8. 
Transposing and uniting, 

2>v/6a?'-3a;-135 = 2a; + 14, 



or, ^/Qx^-Zx-lS5 ^ x-\-7. 

Squaring, 6a;2-3ar-135 = a;« + 14a?+49. 

Transposing and uniting, 5a;'— 17aj = 184. 
Whence, a; = 8 or — V^. 



30. 



Squaring, X + 4— 2 v"^^ + a; = a; + IJ. 

Transposing and uniting, a; + 2 J = 2 \/x^ + 4x. 

Clearing of fractions, 2a' + 5 = 4 v^a;* + ix. 

Squaring, 4a;» + 20a; + 25 = 16a;> + 64aj. 

Transposing and uniting, 12«* + 44fl; = 25. 
Whence, a? = i or -41. 

SI. V^+|/aj-\/i--^ = 1- 

^ x—^/\—x — 1— V^ 
Squaring, x- ^\^x - \—%^/x-\-x. 
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Transposing and uniting, —y/l—x = \—2^x. 
Squaring, \—x = 1— 4y^aj+4fl?. 

TranspoBing and uniting, 5a; = ^^x. 

Squaring, 25a;*- 16a; = 0. 
Whence, a; = JJ or 0. 



l + /y/l+aj \—y/\—X 

yl + a; yl— a? 

Clearing of fractions, \/l + a; = ^y/l— a;+2\/l— a;*, 

or, yi+a;— yl^ = 2'v/l— a;*. 

Squaring, 1 +a;— 2^/1— a!*+ 1— a; = 4— 4r*. 



Transposing and uniting, 2^1— a^ = 2— 4fl^, 

or. Vr^* = l-2a;». 

Squaring* 1— a;' = 1— 4a;*+4r*. 

Whence, a; = ± y^ or :r ^ V% 

^^. 2a;+2Va;+2 = SJ. 

Clearing of fractions and transposing, 

4r— 7 = — 4V'a;+2. 
Squaring, 16a;*— 503;+ 49 = 16a;+32. 

Transposing and uniting, 16a;'— 72a; = —17. 
Whence, a; = 4J or J. 

8a;-l . v^— 1 

34- -7= = l+-^^-s 

V3a;+1 2 

Clearing effractions, 6a;— 2 = 3aj+2\/8ic+l. 

Transposing and uniting, 3a;— 3 = 2-^/^. 

Squaring. 9a;»-18a; + 9 = 12a;. 

Transposing and uniting, Oa;'— 80a; = —9. 

Whence, » = 3 or J. 
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S5 ^^ " 

2a _a 

Dividing numerators by a and clearing of fractions, 



%x = o— >v/2aa;— ir». 

Transposing, ^%(m—Q^ = a—2x. 

Squaring, 2ax-Q^ = a«-4«aj+4ai». 

Transposing and uniting, os^—Qax = —a*. 

a 
Whence, a? = a or ^ • 



56. A/5a + x+ ^ha—x = 



5 

12a 



S7. 



>v/5a+aj 
Clearing of fractions, 

5a + aj+V^5a*-aj* = 12a. 

Transposing and uniting, y^So*—^ = 7a— x. 

Squaring, 25a«-ic« = 4W-14ax+x^ 

Transposing and uniting, 2x^—14ax = —24a*. 

Whence, a; = 4a or 8a. 

^a+x __ ^a—x 

Aja—^a-\-x ^x—^/a—x 

-y/a __ Va? 

^a+a? \/a— 35 

a _ a? 

a+aj ~ a— aj* 



By(l), 



Squaring, 

Clearing of fractions, a*— aaj = ax-¥x^. 

Transposing and uniting, aJ'+2aaj = a*. 

Whence, x= —a^ ay^ or a{—\ ± ^2). 

S8. \/2aj+2 = V^-S- 

Squaring. 2a;4-2 = 1lx—^y/Tx+9, 

Transposing and uniting, 6y^ = 5a; +7. 

Squaring, 252aj = 25a!« + 70j? + 49. 

Transposing and uniting, 25a?— 182x = —49. 

Whence, a; = 7 or A- 
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sx 



40 



2V'+V 


ix+^^/^xli= 1. 


V 


tr-l- V7xT2 = \^2\^x. 


Squaring, * 


\x+ V7-r+a = l-4yi+4j!L 


Transpofting and uniting. 


V7flr+2 = l-^^/x. 


Squaring. 


7a?-i-2 = l-8Vi+lftR 


Transpoein^ and uniting. 


8v^ = ^x-1. 


Squaring, 


64flr = 8l2J*~iai;+l. 


Tranaposing and uniting, 


81aj«-8aa? = -1. 


Whence, 


a; = 1 or ^. 


^x+2a—'y/x—2a x 


V^ar+2a+yar-2tf 2a 


By (7). 


%^x+2a __ ar+2a 
'^2^/x-2a a:-2a' 


or. 


^x-\-%i __ x-h2a 




^x-2a ^-^« 


Squaring, 


x+2a S!^ + 4ax+4a* 
x—2a ~ a^-4fl«+4a«* 


By (7), 


2x ar«+8a2 
4fl"" 8aa? ' 


OP, 


« a;«+4<i« 
2a ~ 4fla? ' 


Clearing of fractions, 


2a:« = a^+4a«. 


Extracting square root, 


a?= ±2a. 


Art. 321. 




Sx^-15x = -la 


Dividing by 8, 


ipS-Sa; = -6. 


Multiplying by 4, 


4a;«-20aj = -24 


Adding 5», 


4a!«-20aj + 25 = 1. 


Extracting pquare root^ 


2x-6 = :r 1. 


Whence, 


a; = 8 or a 
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Dividing by 2, 
Multiplying by 4, 
Adding 3^, 

Extracting square root, 
Whence, 



Multiplying by 3, 
Multiplying by 4, 
Adding 22«, 

Extracting square root, 
Whence, 



2aj»-6a; = 20. 

a^-dx = 10. 

4r*-12ir = 40. 

4a;«-12aj + 9 = 49. 

2aj-3 rr ±7. 

ar = 5 or —2. 

3a;«-22a; = -7. 
9ar2-66.T = -31. 
36a;»-264a; = -84. 
36a^-264jr + 484 = 400. 
6ar-22 = ± 20. 
X = 7 or i. 



4. 



Multiplying by 10, 
Multiplying by 4, 
Adding 1*, 

Extracting square root, 
Whence, 



lOic^-a; = 21. 
lOOaj'^-lOar = 210. 
400.r»-40ar = 840. 
400a!«-40s; + l = 841. 
20j;— 1 = a: 29. 

a; = } or — IJ. 



Multiplying by 12, 
Multiplying by 4, 
Adding 169, 
Extracting square root. 
Whence, 



12a;» + 13ar = 35. 
144a;« + 156a? = 420. 
57fix2 + 624r = 1680. 
576ar« + 624r + 169 = 1849. 
24aj + 13 = ±43. 

a; = IJ or -2i. 



Multiplying by 2, 
Multiplying by 4, 
Adding 1\ 

Extracting square loot. 
Whence, 



2a;«-aj = 6. 
4a;«-2a; = 12. 
162;«-8a; = 48. 
16a:»-8a; + l =49. 
4a;-l = ±7. 

a; = 2 or — IJ. 
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7. 15<z«+34r = -15. 

Multipl jing by 15, 2252* + SlOtr = -225L 

Moltipl jing by 4, 90(U* + 2040ur = -900. 

Adding U\ 900b^ +2D4ar ^ 1 156 = 256. 

Extnurting square root, 90ar+S4 = x 16. 

Whence, x — — f or —If. 



Multipljing hj 14^ 
Multipljing br 4, 
Adding 1*, 

Extracting square root. 
Whence, 



Multiplying by 3, 
Multiplying by 4, 
Adding 2*, 

Extracting square root. 
Whence, 



10. 



tl. 



Multiplying by 8, 
Multiplying by 4, 
Adding 4*, 

Extracting square root. 
Whence, 



Multiplying by 8, 
Multiplying by 4, 
Adding 14«, 

Extracting square root. 
Whence, 



14r* + ir = 175 
196j« + 14j; = 2450. 
784^+56j- = OfOO. 
784r'+5ftr+l =€801. 

2ar + l = :r£9. 

a? = 31 or — 3^. 

3a*+2x = 85. 
»j*+6z = 255. 
862l*+24ar = 1020. 
86al«+24ar+4 = 1024. 
6x+2 = ±32. 

a; = 5 or —6^ 

8a*+4a? = 840. 

aa*+12aj = 1020. 

86x>+4&r = 4060. 

86aJ»+48a?+16 = 4096. 

6x+4= ±64. 

a? = 10 or -11^ 

8fl^-14c = -15. 
9aj»-42aj = -45. 
36a:«-168aj = -180. 
36x«-168ic + 196 = 10. 
Oar- 14 = ± 4. 
a; = 3 or IJ. 
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IS. 



Multiplying by 6, 
Multiplying by 4, 
Adding 6^, 

Extracting square root. 
Whence, 



5aj« + 6a; = 63. 
25ir»+80a; = 815. 
100{C« + 12005 = 1260. 
100a;« + 120a;+36 = 1296. 
lOar+6 = ±36. 

05 = 3 or -41. 



IS. 



Multiplying by 4, 
Multiplying by 4, 
Adding 6^ 

Extracting square root. 
Whence, 



4a5«-6a5 = 108. 
16a5»-24a5 = 432. 
64fl5«-96a5 = 172a 
64a;«-96a;+36 = 1764 
805-6 = ±42. 

05 = 6 OP — 4i. 



U^ 



Multiplying by 8, 
Multiplying by 4, 
Adding 2«, 

Extracting square root, 
Whence, 



8flJ«-2o5 = 65. 
9oj«-6fl; = 1»5. 
36fl5»-24o5 = 780. 
36a«-24o5 + 4 = 784 
605-2 = ± 28. 

05 = 5 OP — 4J. 



16. 



Multiplying by 7, 
Multiplying by 4, 
Adding 20«, 

Extracting square root. 
Whence, 



7o^-20o5 = 32. 
49o;»-140oj = 224 
196aJ»-560o5 = 8»6. 
196fl!^-560o5+400 = 1296. 
1405-20 = ± 36. 

05 = 4 or — 1|. 



16. 



Multiplying by 5, 
Multiplying by 4, 
Adding 4*, 

Extracting square root. 
Whence, 



5o;« + 4o5 = 273. 

25a;* + 2005 = 1365. 

100052 + 8005 = 5460. 

100a!8+80o5 + 16 = 5476. 

1005 + 4 = ±74 

05 = 7 or — 7|. 
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17. 



18, 



19, 



SO, 



SI. 





32*+4r = 05. 


Multipljioiir by 3, 


ftr* + 12x = 285. 


Mnliiplving hj 4, 


38z>+48r = 1140. 


Adding 4«, 


3at«-f-48r-hl6 = 1156. 


Extracting sqnftre nMii» 


te+4= ^U. 


Whence. 


a; = 5 or — 6^. 




ll2«-100Lc = -201. 


Mnltipljing by 11, 


121a«-1100ar = -2211. 


Adding 50», 121j*-1100ar+2500 = 280. 


Extracting square root. 


llx-50= ±17. 


Whence, 


z = 6j\ or 3. 




?*f-«'- 


Clearing of f ractionB, 


&r» + 12x = 613. 


Maltiplying by 5, 


2&r*-h60Kr = 2565. 


Multiplying by 4, 


100a!»-h240j; = 10260. 


Adding 12», 


10ai;'+240sr4-144 = 10404. 


Extractiog square root. 


108?+ 12= ±108. 


Whence, 


a? = 9 or -llf. 




^-i-20a;+80 = 3fl;». 




Clearing of fractions, 


«« + 100a!-i-400 = l&r*. 


Transposing and uniting. 


14aj«-100a; = 400, 


or. 


7a;»-50j; = 200. 


Multiplying by 7, 


4ftF*-350tp = 1400. 


Multiplying by 4, 


19ftu«- 1400a' = 6600. 


Adding 50*, 196iF»-1400a? -1-2500 = 8100. 


Extracting square root, 


14a;-50 = ± 90. 


Whence. 


ar = 10or -2f. 




a; 5 26 
6 "^aj- 6 * 


Clearing of fractione. 


a!«-h25 = 26aj. 
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2S, 



^4. 



S5. 



Transposing, 


ar«-26a; = -26. 


Multiplying by 4, 


4aj»-104a; = -100. 


Adding 26«, 


4a;»-104r+676 = 576. 


Extracting square root. 


2fl?-26= ±24. 


Whence, 


a; = 25 or 1. 




l^x~^ix? = -41J. 


Clearing of fractions, 


4!7x-14a^ = -165. 


or. 


lAx'-4nx = 165. 


Multiplying by 14, 


196x*-648a; = 2310. 


Multiplying by 4, 


784a;»-2592aj = 9240. 


Adding 47*. 


784a!«-2592a; + 2209 = 11449. 


Extracting square root. 


28aj-47 - ± 107. 


Whence, 


a; = 5J or — 2f. 




a;« 2a; 
81--9- = -^- 




Clearing of fractions. 


x^-ma = -405. 


Multiplying by 4, 


4a;»-72aj = -1620. 


Adding 18«, 


4r«-72a;+824 = -1296. 


Extracting square root, 


2a;- 18 = ± 36^-1. 


Whence, 


aj = 9(l±2v/-l). 




9ar« « 




j^-f8}a.= -4. 


Clearing of fractions. 


9a;»+60aj = -64. 


Multiplying by 4, 


86«*+240a; = -256. 


Adding 20S 


86a;«+ 240a; + 400 = 144. 


Extracting square root. 


6a;+20 = ± 12. 


Whence, 


X = — IJ or — 5J. 




¥-*.-. 


Clearing of fractions. 


4a;«-86a; = 63. 


Adding 81, 


4i?-36a; + 81 = 144. 


Extracting square root, 


2a;-9 = ± 12. 


Whence, 


a; = lOi or -1^. 
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26. 



j?7. 



Clearing of fractions, 

or, 

Maltiplying by 8, 

MultiplyiDg by 4, 

Adding 14*, 

Extracting square root. 

Whence, 



Clearing of fractions, 
Maltiplying by 4, 
Adding (228)«, 
Extracting square root^ 
Whence, 



49 "^21 

12aj»+«te: 

3flj« + 14aj: 

9{r»+43x: 

36a;« + 168aj : 

88a? + 168aj+196 : 

6a;+14: 

X •■ 

^_12« 

361 19 ' 

sr«-328ar: 

4a!»-912a; = 

4a*-913a;+ 61984 : 



= 6f. 

980, 
245. 
785. 
2940. 
3136. 
±56. 
: 7 or -llf. 



-11552. 
-46208. 
6776. 
±76. 
152 or 76. 



Art. 323. 

1, ax^—hx = e. 

Multiplying by 4a, 4aV— 4a&c = 4ac. 

Adding 6«, 4flV-4a6a; + 6» = 4ac + 6«. 

Extracting square root, 2ax—b = ± \/4ac+J*, 

Transposing, 2ax = 

Whence, x = 



6 a y'4ac+6*. 

6± Vto^+y 

2a 



Multiplying by 4<J, 4c*aJ*+8a<ja; = 4&c. 

Adding 4a*, 4c%C* + Sacx + 4fl* = 46c + 4a*. 

Extracting square root, 2cx+2a = ± 2\/6c+a*, 

or, ex-\-a = ± ^&c+a*. 

Transposing ex 



Whence, 



— o ± \/be-\-aK 
—a± \/6e-t-q* 
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3, {x-k-af = ^x—(x—df, 

SimplifTing, ^—bax — — 2«'. 

Multiplying by 8, 18aJ»-40aa; = —16a*. 

Adding 25a», 16aj«-40aa?+25a» = 8a». 

Extracting square root, 4aj— 5a = ± 3o. 

Transposing, 4a; = 5a ± 3a. 

a 
Whence, a; = 2a or ^ • 

4. 10a^-9ax = -9a». 
Multiplying by 40, 400a:»-360air = -360a«. 
Adding 81a«, 400a;«-860aa?+81a« = -27»a«. 



Extracting square root, 20aj— 9a = ± a\/— 279. 

Transposing, 20aj = 9a ± a^y/— 279. 

,_^ 9a ± aV— 279 
Whence, a; = ^ • 

5. (a+6)aJ«4-(a— 6)a; = — ^* 

Clearing of fractions, (a -I- ft)* a;* + (a* —5*) a; = ab. 
Multiplying by 4, 4 (a + 6)« «* + 4 (a»-6«) x = 4ab, 

Adding (a-6)«, 

4(a+6)«aj» + 4(a«-6*)a5+(a-6)« = a«+2ad+6*. 

Extracting square root, 2 (a + &) a? + (a— 6) = ± (a + b). 

Whence, x = r or -. 

a+b a+b 

2a; (g— a?) __ a 
^- 3a-2a; ""4* 

Clearing of fractions, 8aa;— 8a;» = 3a»— 2aa^ 

Transposing and aniting, 8aJ*— lOaa; = —8a'. 

Multiplying by 8, 64a;»-80aa; = -24a«. 
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Adding 26a». 64i^— 8(kia?+25a' = a*. 

Extracting square root, 8a;— 5a = ± a. 

«rL 3a a 

Whence, ^ = T ®' 2 ' 

1113 

7 + H = - • 

x-^a x-\-2a x + Sa x 

Clearing of fractions, 

3aJ*+12aa;'^ + lla'a? = 3ir + l8aaJ»+33a»a! + 18a', 

or, 6aa;«+22a«a? = -18a». 

8a;« + llaa; = —9a*. 

Multiplying by 12, 36«» + 132air = -108a«. 

Adding 121a«. 36x« + 132ax + 121a» = 13a«. 

Extracting square root, 6a; + 11a = ± a\/lS, 

-11a ± a Vis 
Wlience, sp = ^ — • 

8. {a+b)af^-ex = ^^' 

Multiplying by 4 (a + h), 

4(a+6)*a;*— 4(a4-6)ftB = 4a<j. 
Adding c», 4(a+6)«a^-4(a+6)ca;+c* = 4ae+<^. 



Extracting square root, 2{a+b)x—c = ± \^e^+4ac. 



Whence, x = — 2(a+h) ' 

p. («—<?)«•—&« = c 

Multiplying by 4(a— c), 

4(a-c)»a;«-4(a-c)te = 4e(a-e). 
Adding 6«, 4(a-c)*a5»-4(a-c)6ic + 6» = 4c(a-c) + 6'. 



Extracting square root, 2(a— c)*— 6 = ± \/6*+4c(a— c). 

6 ± V^» + 4c(a^) 
Whence, ^ = ^^^^ 
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10. ^ + ^ _ (a_&) (2c + ad) I = (« + ^) ^ - («'-&*) a^'. 

Cimplifying, 

c(2c + a(?)— d(a-6)(2c + «<g)a; _ {a + h)cdx—{a^-b^)(Pa^ 
d' ~ d^ ' 

XV. .-,. , , IS c—d(a—b)x dx[c-'d<a—b)x] 

Dividing by (a+6), -^,f = ^rf^(2cV ac^) ' 

1^ ng y ^_^(^_j)jj.» ^^^ 2c + ad' 

Clearing of fractions, {a +b)dx = 2c + ad, 

___, 2e+ad 

Whence, x = -^- 7 • 

' d{a + b) 

See Appendix. 

^ , na*x b*x i3a + 2b){2a-b) 

11. abo!^ + + — = ~ • 

e c c* 

Clearing of fractions, 

abc^x^ + da^cx+b^cx = (3a + 26) (3a- 6). 

{abe')x' + {^h+b^c)x = 6a'^ + a6-262. 
Multiplying by 4a6, 

4a«6Vir« + (12a«6c + 4a6»c)a; = 24a»6+4a'^6*-8a6». 

Adding (3a«+6*)«, 
4fl*6«c«j;2 +(i2a86c + 4a6»c)a?+9a* + ea«6« + 64= 9a*+10a«6« + 24a«6-8a6»+6« 

Extracting square root, 

3a6caj + (3a»+**) = ± (3a» + 4fl6-6»). 



Whence. 




X = OY _ 


3a + 26 
6c • 


le. 


aV- 


-2a»iB+a*-l = 0. 
a^^-2aH = l-a\ 




Dividing by a'. 




^ 2ax = ^"^. 
a* 




Adding a^ 




a^— 2aa5+a* = -|« 
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Extractiii^ square root, x—a = ± - • 

a 

Whence, x = • 

a 

IS. (3a»+5«)(aj«-aJ4-l) = (86» + a«)(a;«+aj+l). 

Multipljing by («'—&*), 

(a*-6*)>a*-2(ff*-6*)a; = -(a*-2a*6»+&*). 
Adding (a«+6»)«. 

Extracting sqaare root, 

(a^-&«)a;-(a*+J») = ±2tf5. 

__ «+6 a— 6 

Whence, x = — r op — =- • 

See Appendix. 

^ff. 328. 

1, Let 2a; = first number, and *dx = second number. 
Then, 9««-4a^ = 125. 

Whence, 5ar» = 125, 

and a; = ± 5. 

Hence, SiU = ± 15, and 2x = ± 10. 

f . Let 6x = Mr. Brown's age, and 53? = Mrs. Brown's age. 
Then 36a;»+25a;2 = 1525. 

Whence, 61a;« = 1525, 

a;« = 25. 
and OJ = 5. 

Hence, 6a; = 30 yrs., and 5aj = 25 yrs. 

S. Let X = width of hall, and 2Jaj = length of halL 
Then will 2ix^ = 4000 sq. ft. 

Whence, x^ = 1600, 

and ;r = 40 ft. 

Hence, 2i« = 100 ft. 
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4. Let 15a? = No. yards of cloth, and Ax — No. dollars per yard. 
Then will 4aj x 15a; = 163.35. 

Whence, a;> = 2.722 -I-, 

and, X — 1.65—. 

Hence, 4aj — |6}, and 15a; = 24f yds. 

126 

5. Let X = greater number, and — — = less number. 

Then will 



Whence, 
Hence, 



6, Let 2aj = first number, Sa? = second number, 
and 5a; = third number. 

Then will 4aj»+9a:» + 26«« = 1862. 

Whence, 38a;» = 1862, 

a!» = 49, 
and a; = 7. 

Hence, 2a; = 14, 8a; = 21, 5a; = 86. 

7. Let 8a; = No. weeks, and 7a; = No. dollars earned per week. 



m - «*• 




X 




Q? 7 

126 "2' 


or ar» = 441 




a; = 21. 




X 



Then will 


56a:« = 1400. 


Whence, 


4fl;« = 100, 




2a; = 10, 


and 


a? = 5. 


Hence, 


8a; - 40 weeks, and 7a; = $85. 


8, Let a; = the number. 




Then will 


3a;»-5a; = 7a;. 


Whence, 


3a;* = 12, 




a;* = 4, and a; = ± 2. 
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9, Let X = tlu* number. 

Then will IS^I)^^^- 

Whence, — = 896. 

00 

2* --^ 60176, ' x= ±\ 



10, Let X — number of applet, and 80— x = number of pears. 

45 
pple, and — = coi 

Clc (80-a?)45 



- - - = cost of one apple, and — = cost of one pear. 



Then ^ - 

80— a; X 

Clearing cf fractions and reducing, 

ar*-180j- = -7200. 
Whence, 5 = (iO or 120, 

and 80-a; = 20 or -40. 

11, Let X = number of men iu front, x-i-5 = number of men in depths 
and a?(aj+5) = whole number of men. 
Then will 5(ir+845) = x{x + 5). 

6a; + 4225 = (x^ + ^x, 
aj« = 4225. 
Whence, x = 60, 

a;4-5 = 70, and x{x-\-S) = 4550. 

1£, Let X = amount of principal, and .04a; = interest for 8 mo. at 6^. 
Then will .04i; (x) = $900. 

Whence. .04c» = f900, 

.2x = $30. and x = $150. 

IS, Let 4a? = number of rds. in length of field, 

Sx = uumber of rds. in width of field, 
and 4a; X 3a? = number of sq. rds. in field. 

Then, since the square of the hypolhenuse of a right-anglf^ triangle 
is equal to the sum of the squares of the other two sides, 
16aJ* + 9a;« = 10000. 
Whence, 25x^ = 10000, 
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a» = 400. 


and 




aj = fi0. 


Hence, 




4a; = 80, 8a; = 


and 




4p X 3a; = 4800 sq. rds. 




4800 


sq. rds. = SO acres. 



14. Let X = nnmber of rds. in a side Of each of the three lots, 
and 3aj' => their total area. 

Then will 3x* + 193 =t 25 x 25. 

Whence, Aa^ =t 432, 

7? =t= 144, a? = 12 rda 

15. Let X = less nmnber, and 17— a^ = greater number. 

Then will -^ : ^^?^ :: 64 : 81. 

17— a; aJ 



Whence, 



81a? 61 (17-ar) 



17-a^ X 

81a;« = 64(17-a;)«. 
9ar = 8(17-a;), 
17a; = 188, and a; = a 
Henoe, 17— a; = 9. 

Art. 329. 

1, Let X ==. first part, and 56— a? = second part 
Then will 56a?— a;' = 640. 

a:a-56a; == -640. 



Hence, a; = 28 ± V28«-640. 

a; = 40, and 56— a? = 16. 

f. Let a? = first number, and a;+6 = second number. 
Then will :r» ^ (3. ^. g^j ,^ 50, 

a;» + a;» + 12a-+86- 50. 
a;« + ftr = 7. 
Hence^ a; = — 3 ± '\/9 + 7, 

a; = 1, and ar+6 = 7. 
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S. Let X = number of trees in depth, 

and fl;+50 = number of trees in front. 

Then wiU flj(a;+60) = 8400. 

a^+60a? = 8400. 



Hence, x = -25 ± ^625 + 8400, 

aj = 70. 

Let X = the number of persons ; 

144 
then — = number of dollars each received, 

X 

144 
and — s = number of dollars each received when there 

X + a 

were two persons more. 

144 , 144 

Hence, + 1 = 

a5 + 3 X 

144x-{-a^ + 2x = 144fl;-f 288. 

aJ« + 2a; = 288. 



Whence, a- = — 1 1 ^^1+288, 

a? = 16. 

Let X = number of persons, 

and — = number of bushels each received. 

X 

Then will 11? + i = j.. 

X 

no+x = x\ 

Q^-X = 110. 

4a5»-4c = 440. 
4flj»-4aj + l =441. 

2a!-l = 21. Whence, x = 11. 

175 
Let X = No. meUf and — = No. bushels each would husk. 

X 

Then WiU i!| = lZ5 + io. 

X—% X 

175ir = 175ic-360 + 10aj«-20a!L 
ir»-2ir = 35. 
jr«-2ir-fl = 36. 
Whence, x—\ = 6, and a? = 7. 
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7. Let X — No. pounds that she bought, aud ^-^ — = cost per pound. 
ThenwUl ^ + |.oi = !?:1« . ^ 

X «— 3 

|2.16-$6.48 + $.01jr«-f.08aj = f2.16a;. 

|.01aj»-$.03a; = $6.48. 
aj»-8aj = 648. 
4flj»-iaaj+9 = 2601. 
2a:-3 = 51. 
Whence, « = 27. 

$45 
^. Let X = number of dollars per yard, and — = number of yards. 

Then will (— - 5^ («+.!«) = 49.50. 

Simplifying, W + 5.26aj = 6.75, 

or, a:* + 1.05aj = 1.35. 

Completing square and extracting square root, 

a;+.5a5 = 1.275. 

45 
Whence, x — .75, and — = 6a 

X 

9, Let X — No. rods in width, and a;+6 = No. rods in length. 
Then will a;(« + 8) = 768. 

Whence. ar + 4 = 28. 

« = 24, and a;+8 = 32. 

10, Let X — number of dollars paid for horse, 

and 812.50— a; = number of dollars gained. 

rrv -11 100(312.50-a;) 1 

Then will ^^ = 77^0;. 

X 10 

Simplifying. 312500-lOOOx = J*. 

a? + 1000aj = 812500. 
Extracting square root, ir*+500 = 750. 

aj = 250. 
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11, I^ X = B's age, and ir +4 = A'a age. 

Then win a»+J:»+af+16 = 97«. 

Whence, «*+4r = 480. 

«+2 = 22, 

a? = 20, and i+4 = 24. 



if. Let » = Na dieep bcmirfat, mud — = No. dollare paid for 1 sheep 
ThenwiU «.7&r-240 = 6 (— ) . 

And Ma^-mg = 80. 

Whence, ar = 4a 

iJ. Let r = cQBt of goods in dollars. 

Then win '"^ = ^. 

X 100 

Whence, jr«— lOOar = — 240O. 

Completing aqnare and extiacting square roc^, 

T-50 = a: 10. 

Whence, flr = 40 or 00. 

Xf. Let 12— a? = tens' figure, and x = units' figure. 

ar(12-a-) = iar+12— ar— I6w 
Whence, x*— 3ar = 4. 

Extracting' square root, x— f = {. 

Whence, a? = 4, and 12— ar = a 

120 
75. Let X = No. jards, and = No. dollars pud per yard. 

rnu n 120 120 ^ 
Then will = + 1 

x—4 X 

Whence, a»— 4a? = 480. 

Extnicting sqoare root, x—2 = 22 

Whence, £ = 24. 
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16, Let X = cost of first kind, and a; 4- .02 = cost of second kind. 

m .„ 100 5 100 

Then will j,^ + x = 

aj + .02 2 ar 

Whence, Sx + Sjc^ + .lOaj = 2a; + ,04, 

or. 5aj«+.102j = .04. 

a? + .03aj = .008. 

Extracting square root, a; + .01 = .09, 

X = .08, and jc+.02 = .10. 



17, 


Let X = number of days in which B can do it alone, 




and x + 9 = number of days in which A can do it alone. 




Thenwill l^rU = L- 




Whence, «»-31a; = 180. 




Extracting square root, a^— y^ — V . 




Henc?, a? = 36 and a;+9 = 45. 


18, 


Let a; — number of cents per dozen. 




Thenwill ^ + ,1= ^.• 

X 12 aj— 6 




Whence, 5aj»-25a; = 1500. 




or, a^—5x = 300. 




Extracting square root, a?— | = -»/. 




Whence, aj = 20. 



19, Let X = one side of the rectangle, and 222— a; = the other side. 
Then will a? (222— a?) = 12096. 

Whence, 0^-22^ - -12096. 

Extracting square root, x— 111 = 15. 

Whence, x = 126, and 222— ar = 90. 

SO, Let X = number of dollars in the principal, 

and — — =: number of dollars in the interest for three months. 
4 



Then will X (^) -120 = 2ia;. 
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Whence, 






.(Mto»-10 = 


480, 


or. 






aj«-aOOaj = 


9000. 


CompletinfT sqiiAre, 


etc.. 


a?- 100 = 


140. 


Whence, 






X = 


240. 


\ Let X 


= number of hours in which first w 


and J— 6 


= number of hours in which second 


Then will 






X x-6 


1 
4' 


Whence. 






4fl?-24+4fl! = 


aj»-6flj. 


or. 






a!«-14flj = 


-24. 


C/ompleting square. 


etc. 


x-7 = 


6. 


Whence, 






X = 


12, 


and 






x-6 = 


6. 



^S. Let X — the first number, and re+ll = the second number. 
Then will \x (or + 11) + 845 = (x + 11)«. 

Whence, 4aj«+44aj+1725 = 6a!* + 110aj+605, 

or, a5» + 66a; = 1120. 

Completing square, etc., j;+83 = 47. 

Whence, x = 14, and aj+11 = 25. 

93. Let X = number of miles A traveled per hour, 

and x—2 = number of miles B traveled per hour. 

Then will 15? + 20 = i^. 

X a;— 2 

150aj-300 h20ic«-40aj = 150iF. 
Whence, 20a-«-40jJ = 300, 

or, ic*— 2a; = 15. 

Completing square, etc., x—\ = 4. 

Whence, a? = 5, and «— 2 = 8. 
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£^. Ttti X = No. of days in which A alone can do the work, 

a' + 3 



and —— = No. of days in 


L which B alone can do the w 


Then will 




X ^ x+S 10 


Whence, 




5!t»-65a! = 150. 


or. 




!t»-13a: = 80. 


Completing square. 


etc.. 


x-if = V- 


Whence, 




rr=15, and *+' 



90. 



£5, Let X = No. yds. in length, and 154— a? = No. yds. in width. 
Then will x (154-jr) = 4840. 

Whence, ar'— 154flj = —4840. 

Completing sqaare, etc, a?— 77 = 83, 

Whence, x = 110, and 154— aj = 44. 

ge. Let X = rate of the carrent. 

Then will ^ + 2 = j^ . 

6+a; ft— a? 

Whence, 2a? + 10a? = 72, 

or, aj»+5a; = 36. 

Completing sqnare, etc., aj + f = ^, 

Whence, a? = 4. 

S7. Let X = number of j2fallon8 in first cask. 

Then will .lOa? = price per gallon in first cask. 

Let aj+ 10 = number of gallons in second cask. 

Then will .10 (aj+10) = price per gallon in second cask. 

Then .lOaj {x) + .10 (a? + 10) (ar + 10) = 610. 

Whence, .20a^ + 2a; = 600, 

or a? + 10a' = 3000. 

Completing square, etc., aJ+5 = 55. 

Wlience, a? = 50, and a; + 10 = 60. 
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58. Let X = number of miles faster yessel sails per hour, 
and a;— 2 = number of miles slower Teasel sails per hooi: 

Then will = — - -^ 24. 

« St— 2 

Whence. al'-2Qx = -96. 

Completuig sqoaie, eta, a?— 10 = ± 2. 

Wlience, ar = or 12. 

59. Ijet X ■— number of miles he can row in still water. 

rm. 11 1 ^ 1 20 5 

Then will + r = :n? or ^r: • 

a: + l x—1 48 12 

Whence, 12a; + 12 + 12* -12 = 6a!«-6, 

6a!»-24aj = 5, 

or, a»— V* = 1- 

Completing square, etc, x—^ = y. 

Whence, a? = 5. 

50. Let X — number of rods in width of field, 
and a;+4 = number of rods in length of field. 
Then will x{x+4) r= Q (160). 
Whence, a;'+4a? = 1440. 
Completing square, etc., a; +2 = 88. 

Whence, a; = 36, and aj+4 = 40. 

51, Let X = number of chickens, and a; + 19 = number of turkeya 

Then will -i^ == 1? + .35. 

Whence, .3oa* + 23.85a; = -842. 

Completing square and extracting square root, 

23.35 8.15 
•«^--2---2-- 
Whence, x = 45, and a; + 19 = 64 
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2dd 



Art. 333* 



Completing tlie square. 
Extracting square root, 



e. 



ar»+14a'* = 1107. 

a^ = 27 or -41. 
«* = 3 or ^^^. 
a; = 9 or ^1681. 

aj*+7aj' = 44. 
Multipljing bj 4 and adding 7^, 

4p*+38ajU40 = 226. 

Extracting square root, 2*^ + 7 = :t 15, 

Whence, x' = 4 or —11, 



«i 



and 



= ± 2 or ± V'-ll, 

= ± 8 or ± y'm 



S. 4c*+«* = 89. 

Completing the square, 4aj* + «* + i\r = W". 
Extracting square root, 2a;*+ J = ± V". 

Whence, «* = 8 or — 3J, 

and « = 729 or (- VA 



8aj«+42aj» = ; 

a:« + 14a:» = 1107. 
Completing the square, afi + 14ic» + 49 = 1 156. 
Elxtracting the square root, «»+7 = a: 34. 

Whence, jc* = 27 or -41. 

and a? = 8 or ^y^— 41. 
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s. 2**-i7j' = -a 

Maltif'^iL^ br ^ and adding <'V^* 

Extzacticg sqiBUV riiol^ Sf* — y^ = ±if., 

Wb«iw, , J* = 8 or J, 

and X = 2 or i^£ 

Complefing tlie eqiBUV, ** — t-'^ + l = V- 
ExtTBCting^ the equare root, jr^+}=±:{. 

Wlieoce, «^ = 1 « — }, 

» = 1 « iv'^ 

7. jH»-».81j* = 33. 

Completing the eqnare, jr**+Sli* + *f' = ^^*. 
Extracting square root, •■*+ V = * V- 

Whence, j* = 1 or —88, 

and * = 1 or —2. 

»+ix» = J. 
Completing the sqnare, x-i-|i^+i = |. 

Extracting square rooC, a«+| = ±|. 

Whence, - i* = +J or —1, 

and r = I or 1. 

:>. «*+4(* = 12. 

Com plel 1 nc" t ue sqoaie, J* — 4jt* + 4 = 1ft. 

Extracting the square root. 2*+2 = ± 4. 

Whence, 4:* = 2 or — 6. 

jr = ± \ 2 w ± \^— €L 
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10. 5x^-^2^ = 23. 

CJompleting the square, a^+ix^-k- y J^ = 4^J. 
Extracting the square root, ^-^tv = ^H- 
Whence, x^ = 2 or -ff, 

ic = 16 or (- W 

11. ^—^ — 56. 
Completing the square, ic*— «■ + }- = *f*. 
Extracting the square root, 3^—\ = i Jjf . 
Whence, ' «' = 8 or — 7, 

a;* = 2 or ^^. 
« = 4 or ^^. 

12. aj*+a5* = 756. 
Completing the square, a^ + «* + J = ^*-*, 
Whence, a5* + i = ± V", 

15* = 27 or -28, 
«* = 3 or ^/^^^, 
« = 243 or ^^^^ 

i^. 2a;3-6a;* = 20. 

fl?8_3aj4 = 10. 
Completing the square, ar'— 3aj* + f = ^ . 
Extracting the square root, «*— I = ^ i* 

Whence, aj* = 5 or —2, 

ar = 125 or -8. 

Clearing of fractions aj^— 2 = 2. 

Whence, «' = 4. 

oj* = ± 2, a? = ± 8. 
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15, 3aj* + 7fl:^ = 76. 

iif + li:^ = If. 
Completinjf the square, «* + !«'+ 1| = W* 
ExtractiDg the square root, ^ +{ = ^^. 

Whence, a?* = 4 or -^, 

«* = 2 or ± tA/^57, 
aj = 32 or (± \y/Wif. 

16, a^-2aj + 6 + « (fl?«--2aj + 5)* = 6. 

Let flj»-2aj+5=y. (1) 

Then y+%* = 6. 

y* + 3 = ± Vis, 

yi = _3+y^l5, or -S-V^ 

y = 24-6^15, or 4. 
Substituting value of y in (1), 

a*-2aj+6 = 24-6^15. 
Whence, a?-^ = 19-6v^i5, 

x-\ = |/20-6Vi5, 
and a; = 1 ± 2^^. 

Substituting second value of y in (1), 

a^— 2aj+5 = 4, 

aj-1 = 0, 

ar = l. 



i7. «+16-8v^x + 16 = 10. 

Let a:+16 = y. (1) 

Then y—^ = 10. 

Wlience, ^— I ==*=!* 

y* = 5 or —2, 
and y = 25 or 4. 

Substituting values of y in (1), aj+16 = 25, or x+16 = 4. 
Whence, a: = 9 or —12. 
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t8. («+13)i+(aj + 12)^ = 6. 

Let (fl;+12)i=y. (1) 

Then y+y* = 6. 

Whence, yi+^=±{, 

yi = 3 or - 8, 
and y = 4 or 9. 

Substituting valnes of y in (1), (x + 12)* = 4, and (« + 12)* = 9, 
Whence, oj = 4, and x = 69. 



(1) 



19, 




(2aj«- 


-7aj+6)+ 


2(2aj«-7a?+6)* = 


0. 




Let 






2aj»-7fl:+6 = 


y. 




Then 






y+2y* = 


0. 




Whence, 






y*-Hl = 


±1, 




and 






y = 


4 or 0. 




Substituting first value 


of y in (1), 












2a5»-7ar+6 = 


0. 










2aj«-7aj = 


-6. 




Whence, 








-3. 




Substituting second value of |/ in (1), 












2fl?«-7aj+6 = 


4 










2a:«-7a; = 


-2. 










a:«-Ja; = 


-1. 










x^\^ 


xJV33. 










X — 


}(7±V83). 


90. 




{x^- 


-4aj+4)» 


+ 5(a;'-4aj + 4) = 


126. 




Let 






a.«_4a.+4 = 


y. 




Then 






y« + 5y = 


126, 




and 






y = 


9 or -14. 



01 



Substituting second value of y in (1), 

a;8_4a-+4= 9. 
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Then «»— 4* = —18, 

and X = 2± <y/li. 

Substituting first vaiae of y in (IX 

a^-4r+4 = 9, 

x—2 = :n 3, a? = 5 or —1. 



160 
9 



Let jc + - = y. (1) 

X ^ 

Then y'+?y = ^, 

and y = — V o' V- 

Sabetitntlng first value of y in (1), 

^a? 8 

Whence, aj* + V* = -1, 

and a; = J{— 8±V^- 

Substituting seoond yalue of y in (1), 

8x»+8 = lOaj. 8aj»-10aj = -3. 
9aJ»-80a; = -9. 
86a;«-120aj = -36. 
86ic»-120ar+100 = 64. 

ftr-10 = ± 8. aj = t or 8. 

gg. aj+31+(iF+31)* = 12. 

Let aj+21 = y. (1) 

y+1^ = 12. 

y* = -4 or 8, 
y = 16 or 9. 
Substituting first value of y in (1), 

fl; + 21 = 16. Whence, x = —5. 
Substituting second value of y in (1), 

a;+21 = 9. Whence, x = —12. 



f3. 


(2ir + 6)*+(2a;+6)^ = 6. 


Let 


2flj+6 = y. 


Then 


y4 + yi = 6. 


Whence, 


y^ = -3 or 2. 


and 


^ = 81 or 16. 
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(1) 



Substituting first value of y in (1), 

2J-+6 =81. 
Whence, x = 37J. 

Substituting second value of y in (1), 

2aJ+6 = 16. Whence, a; = 5. 

;?^. a:+6+\/iT6 =8 + 3yi+6. 

ir+6—3y^«+8 = 8. 
Let a;+6 = y. (1) 

Whence, y = 16 or 4 

Substituting values of y in (1), • aj+6 = 16. and «+6 = 4. 
Whence, a? = 10, and - x= —2. 

SB. x+n = y'ic+s+e. 

aj+5— \/«T5 = 6. 
Let a;+5=y. (1) 

Then y-y* = 6. 

Whence, y = 9 or 4. 

Substituting values of y in (1), a? + 6 = 9, and aj+5 = 4. 
Whence, a? = 4, and a? = —1. 

Art. 340. 

U 5aj-y = 13; (1) 3a^-22/» = 10. (2) 

From (1), X = 1?±^. 



Substituting in (2), 3 (^^) y-2y* = 10. 
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Clearing of fractions, 7y*— 3J^y = — 60. 

Ck>mpIetiDg square and extracting square root, 

7y-V = ±V. 
Whence, y = 8^ or 2. 

Hence, x = ^\ or 3. 

S. 5aj+2y = 'Z; (1) 7a5»-aiy = 159. (2) 

From(l), «' = ^^' 

Substituting in (2), W-9x 0^^) = 169. 

Clearing of fractions, 27x«— 28aJ = 159. 

Completing square and extrpcting square root, 

27a;- 14 = ± 67. 
Whence, « = 3 or — f|. 

Hence, y = — 4 or %'-. 

S. aj+4y = 14; (1) 4flj-^+y« = 11. (2) 

From (1), X = 14— 4y. 

Substituting in (2), 4 (14-4y)— 2y +y« = 11. 
Transposing and uniting, y'— 18y = — 45. 

Completing square and extracting square root, 

y-9 = ± 6. 
Whence, y = 3 or 15. 

Hence, flj = 2 or —46. 

I. flj-y = 12; (1) a!»+y«=:74 (2) 

From(l), aj = 12+y. 

Substituting in (2), (12 + y)« + y» = 74. 

Transposing and uniting, 2y' + 24y = —70, 
or, y' + 12y = —35. 

Completing square and extracting square root, 

y+6 = ± 1. 
Whence, y = — 5 or — 7. 

Hence, x = 7 or 5, 
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5 2ar+y = 22; (1) a!y+2y* = 120. (2) 
Prom(l). ^ = ^i^- 

Substituting in (2). y (^^^) +3y» = 120. 

Simplifying, 3y« + 2^ = 240. 

Completing square and extracting square root, 

3y+ll = ±29. 
Whence, y = 6 or -13J. 

Hence, a; = 8 or 17f. 

6 10aj+y = 3ajy; (1) y-aj = 2. (2) 
From (2), y = 2 + iC. 
Substituting in (1), lOa? -f 2 + a; = Sa: (2 + ar). 
Simplifying, 3a;«-5a; = 3. 
Completing square and extracting square voot, 

eaj-5=a:7. 
Whence, a; = 2 or —J. 

Hence, y = 4 or If. 

7. 2aj-?y = l; (1) 2a^ + ay-€fi^ = 20. (2) 
From(l). « = i±^. 
Substituting in (2), 

Simplifying, 4y*- + 14y = 7a 

Completing square and extracting square root, 

2y + J = ±V. 
Whence, y = 3 or — 6J. 

Hence, aj = 5 or — 9J. 

8. 8aj+y = 18; (1) aj» + 2y« = 43. (2) 
From (1), y = 18-8*. 
Substituting in (2), aj» + 2 (18-3aj)* = 48. 
Simplifying, 19aj«-2ieaj = -605. 
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Completing square and extracting square root, 
lftr-108 = ± 13. 
Whence; 9 = CyV ^^ 5. 

Heaoe, y = — lA ^ ^ 



r+jr = 8; a) 


«y = ar+3r+2. (3) 


Pi«n(IX 


jr = 8-:r. 


Sabetttnting in (3% 


ar(8-ir) = 2iP+8— ir+2. 


TiaDspostng and uniting^ 


a:«-7flr = -10. 


Completing square and extracting square root. 




x-} = ±f. 


Wbencev 


aj = 5 or a. 


Hence, 


^ = 3 or 6. 


4{X-^0=r.B; <1) 


8iry = 3. (2) 


FroiB(fl), 


3 


SQliBlslstiBgma)> 


g.*=. 



xo. 



ffimplifying, 8y«-l<^y = — S* 

or, 4y»— 5y = — |. 

Completiiig sqnftie and extracting square root, 

2y-f = ±i. 

Whence, 9 = i ^ h 

Hence, a: = | or f • | 

I 
11. 4x = 9jr; W fc+y» = 2& (3) | 

From (1), X = }jr. i 

Substituting in (2), |y-f.y» = 25. 

Completing square and extracting sqnare root. 

Whence, y = 4 or — 6J. 

Hence, x = 9 m —145^^. 
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12. 2x-Sy = 1 ; (1) 8a^-22a!y + l.V = 5. (2) 

From(l), ^ = ^^* 

Substituting in (2), 

Clearing of fractions, 

2 + 12y+l^»-lly-3V + 15y» = 5. 
Transposing and uniting, y = 3. 

Hence, a? = 5. 

i5. fl?+3y = 7; (1) fl:* + 3ary+y« = 11. (2) 

Prom (1), X = 7-%. 

Substituting in (2), 

(7-3y)» + 3y(7-3y)-f y» = 11. 
Simplifying, y''-21y = -3a 

Completing square and extracting square root. 

Whence, jr = 19 or 2. 

Hence, - * x = —50 or 1. 

U, 2aj-3y = 2; (1) 4a* + 9jr» = 100. (2) 

From(l), x = ^^' 

Substituting in (2), 4 (^^)* + 9y» = IW- 

Simplifying, 3y* + ^ = 16u 

Multiplying by 12, 8%* 4- 24y = 192. 

Adding 2' and extracting square root, 

% + 2 = acl4. 
Whence, y = 2 or — 2|. 

Hence, a? = 4 or —8. 



2GC QUADRATIC EQUATIONS, 

15. flr-y = 3; (1) 2a!*+ ^-ay = 31. (3^ 

From (1), y = aj— 3. 

Subetitating in (2), 

2a^+3(ir-3)*-ar(ar-3) = 81. 
Simplifying* 4x*— 16x = 4, 

or. 7?-^x = 1. 

Ck>mpleting square and extracting square root. 

Whence. a; = 4 or —J. 

Hence. y = 1 or —8}. 

76. 2x + % = 16; (1) 4ic»-fl:y = 90. (2) 

16— 3i/ 
From (1). X = —^ • 

Sabstituting in (2), 

Simplifying, 21y«-2(% = -332. 

Completing square and extracting square root, 
21y-104 = ± 62. 
Whence, y = 2 or 7^. 

Hence, a? = 5 or —3?. 

X7. 2a; + lly = 15; (1) 4i^ + 121y« = 137. (2; 

16-lly 
From (1), X = — g— ^ • 

Substituting in (2), 

Simplifying, 24^^-33% = -88, 

or, 1 V-15y = -4. 

Completing the square and extracting square root, 

22y-15 = ± 7. 
Whence, y = 1 or 3^. 

Hence, a? = 2 or 5^. 
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18. a;+y = 20; (1) a;«-^« = 71. (3) 
From (1), X - 20-y. 
Substituting in (2), (^-y?-^y^ = 71. 
Simplifying, y» + 4Qy = 329. 
Completing square and extracting square root, 

y + 20 = ±27. 
Whence, y = 7 or —47. 

Hence, a = 13 or 67. 

19. aj+y = 7; (1) a!« + 2y^ = 34. (3) 
From (1), aj = 7— y. 
Substituting in (2), (7— y)* + 2y« = 34. 
Simplifying, 3y'— 14y = —15. 
Completing square and extracting square root, 

3y-7 = ± 2. 
Whence, y = 3 or If. 

Hence, a? = 4 or 5J. 

SO. aj+y = 2; (1) «»-2a!y-y» = t 

From (1), X — 2— y. 

Substituting in (2), 

(2-y)«-^(2-y)-y» = 1. 
Simplifying, 2y*-8y = -8. 

Completing square and extracting square root, 

?y-4 = ViO. 
Whence, y = 2 ± i/y/lO- 

Hence, x = Tj'^iO. 

Art. 342. 



1. 5ic»+8ajy = 26; (1) 3y»+2a!y = 7. (2) 

Let X — ry, 

J5j»+3j:y = 20) _ J5rV + 3ry« = 26, J 
W + ^y= 7f-1 3y« + 27^= 7.r 



(3) 
(4) 



From(3), ^ = ^i^^' © 
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From (4), y* = ^^ (Q 

„ 26 7 

Hence, 



5r^+3r~3+2r' 
and 78 + 52r = 35r« + 21r. 

Transixwing and uniting, 

35r^_31r = 78. 
Completing square and extracting square root, 

35r-V- = =^H^. 
Whence, r = 2 or -l^j. 

Substituting values of r in (6), 

Whence, y = ± 1 or ± J\/15. 

Hence, a? = ± 2 or ± If -v/lS. 

g. a;Ua^ = 12; (1) ay-%« = 1. (2) 

Let ' X = ry. 

"^^'^ 1^-^= if-w-2y*= i.r 

12 



From (3), 




From (4), 


^=,4,- 


Hence, 


12 1 
r«+r~r-2' 



(3) 

(4) 

(5) 
(6) 



Simplifying, 12r-24 = r*+r, or r*— llr = —24 

Completing square and extracting square root, 

r-V = -|. 
Whence, r = 8 or 3. 

Substituting values of r in (6), 

ys = i, or ?/^ = 1. 
Whence, y = ± iV^. or y = ± 1, 

Hence, x = ± | ^ 6 or j: 3. 
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S. 5a» + %«-12a'y = 2 ; (1) 4a;« + 5y«-10a;y = 1. (2) 

Let X — ry. 

J 5ir» + 6y»-12ay = ^ I - i ^^V + 6i^'-12ry« = 2. \ (3) 
^ '"®° 1 4aj« + Sfy»-10a^ = 1 i" ~ ( 4ry + 5y«-10ry« = 1. ) (4) 

From (3), ^= = 5^6-12^- <« 

F-m(4), ,.^ ___!__. (6) 

2 1 

Hence, 






5r« + 6-12r - 4r«+6-10r 
Simplifying, ^ + 10-20r = 5r» + 6-12r, 

or, 3r«-8r = -4. 

Completing square and extracting square root, 

3r-4 = ± 2. 
Whence, r = 2 or f . 

Substituting values of r in (6), 

1 
16+5-20' 

1 
4(|)» + 5-10(f) 
Whence, y = ± 1 or ± 8. 

Hence, a; = ± 2. 

4y«^3j^+a:j^; (1) a;«+y» = 25. (2) 

From (2), y« = 25-a!». 

Substituting in (1), 4(25-iB«) = 3a5» + a!y, 

or 7a!»+iry = lOa (8) 

Let X = ry. 

j rV+ y*= 25,(^ (4)- 

(5) 



I W+xy = 100, (3) ( ~ "I iT^t^^ry^ = 100. f 



From(4), y' = i^- <^^ 

100 
From (6), y» = ^-^ • (J) 
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25 _ 100 
Hence, ^^^ - 7^+^' 

Simplifjing, 75H+25r = 100. 

or, 3f*+r = 4. 

Completing square and extracting square root, 

er+l = ±7. 
Hence, r = -f or 1. 

25 25 

Substituting in («), y* = ^_^y^| or j-^ • 

5 
Whence. y=^3or±--^- 

5 
Hence a;=3^4or±— ^• 

V2 



JiB»-2ay- y« = 81) jr»y»-2ry»- y« = 31, ) 
^**®'* V+4a;y-V = 202J " (ry + 4/y'-2y = 202. f 



6. a«-2ay-y« = 81 ; (1) a:«+4a:y-2y> = 202. (2) 

Let a? = ry. 

(4) 

31 .^ 

From (3), S^ = ^_2^_ i ' (^ 

202 ,-. 

From (4), y'= y«+4y_2 ' ^^ 

81 202 

Hence. r«-2r-l " r«+4r-2* 

Simplifying, 171r»-528r = 140. 

Completing square and extracting square root, 
171r-264 = ± 306. 

r = 8^ or -H- 
Substituting values of r in (5), 

202 202 

r - ijfi + ^^2 °' (-t4)a+4(M)-2 

Whence, ^^ = ± 8 or ± H V""^- 

Hence, a? = ± 10 or t HV"^- 



10 (ar 


'+f) -- 


= 29fl^; (1) a^ = 10. 


(2) 


Substituting value of 


^ in (1), 








ajs+y« = 29. 




Let 




x = ry. 




Then 


aj«+y« = 29j jr^y'+y* = 29, 

a^rrrlOj"} ry« = 10. " 




From (4), 




» 29 

^' = r- + l- 




From (5), 








Hence, 




29 10 
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Sabstitating value of xy in (1), 

(8) 

(4) 
(5) 

(6) 
(7) 



Simplifying, r»-f J = -1. 

Completing square and extracting square root, 

'•-I* = H- 

Whence, r = |. 

Substituting in (7), y* = 4. 

Whence, y = ± 2. Hence, a; = ± 5. 

7. 4ar«-2a:y+3y« = 45; (1) a^+y« = -2. (2) 

Let X = ry. 

(4x«-2a;y + 3y3 = 45) j4rV-2ry« + 3y« = 45,) (3) 
'""^^ ( a^+3^=-2r-1 ^«+y.=:-2.r (4) 

From (3), y. = _^ . (5) 



From (4), y* = ZTT ' (6) 





y 


~4r2-2r+3 




y' 


-2 
~r+l' 


45 




-2 



Whence, ^^ - ^^ — ^ 

' 4r2— 2r + 3 r+1 

Simplifying, 8r«+41r = —51. 

Completing square and extracting square root, 

10r+41 = :t7. 

Whence, r = — 2J or —3. 
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-2 



Substituting in (6), ^ = 312 ' °^ — 2iTl ' 

Whence, y = ± 1 or ± IJ. 

Hence, a? = t 3 or t Sf. 

S. a^+ay = 16; (1) ay-y« = 3. (2) 

Let X — ry. 

Then j a5«+ay = 15 ) ( rV+i^y"^ = 15, ) (3) 

From (3). ^ = i^r' <^^ 

From(4), ^' = i^ * <^) 



Whence, 



15 ^ 2 
r*+r "" r— 1 
Simplifying. 2r»-13r = -15. 

Completing squaie and extracting square root, 

4r-13 = ± 7. 
Whence, r = 6 or |. 

2 2 

Substituting in (6), y* = ^— ^ or j — r- • 

Whence, y = ± 2 or ± ^^2. 

Hence, a; = ± 3 or ± i\^2. 

9. a5« + V + 4ay = 256 ; (1) 9y^-x' = 39. (2) 

Let X = ry. 

Ja;« + 4y» + 4ary = 256} _ jr«y«+4y»+47^ = 256J 
1 St/'-^= 39f~1 V-»^y*= 39.1' 



(3) 
(4) 



From (3), y» = _Jg__. (g) 

From (4). ^' = ^7^' <®^ 

^ 256 39 
Hence, 



r»+4+4r 3-r« 
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Simplifying, 295r« + 156r = 612. 

Completing square and extracting square root, 

2957- + 78 = ±432. 
Whence, r = -If} or 1\, 

30 89 



Substituting in (6), y* = -— , o. ^_^^^ - 

Whence, y = ± 5 or t 59. 

Hence, aj = ± 6 or t 102. 

iO. 2a;« + 3ajy+y« = a0; (1) 5a< + 4^ = 41. (2) 

Let X — ry, 

J2aJ»+&ry+y« = 20i __ J2ry + 3»y»+y» = 20,) (3) 

"I bx^ + 4^ = 41 ( ( 57V+ V = 41. S (4) 

F«>-(3), ^ = 2rW-fT- <^ 

From (4), V" = ^^T <^> 

20 41 



^^'^^' 3,^^f3r+-l-5r«+4 

Simplifying, 18r«-123r = -39, 

or, 6r»~41r = -13. 

Completing square and extracting square root, 
12r-41 = ± 37. 

r = J or 6J. 

41 41 



Substituting in (6), ^^ - 5(:),^4 ^ 6(6i)^- 

Whence, y = ± 3 or ± u^v^- 

Hence, a: = ± 1 or ± if V^^- 

11. 5ar*-ary+2y« = 85; (1) 2a;* + 4ii^-y» = 38. (2) 

Let it = ry. 



Thi^n i 5x'-8^y + 2y* = 85 1 J 5r»y«-8ry» + 2y« = 86, ) 
' |2a;« + 4fly- y« = 38) " (2r«y2 + 4ry«- y« = 88. ( 
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Prom (3), 




^- ^ 


y - 5r'«_3r+a 


From (4), 




^_ 88 


*^~2r^ + 4r-l 


Hence, 




* 85 38 


5r«-3r+2 2r«+4r-l 


SimpUfying. 




120r«-254r = -111. 


Ck>mpleting square 


and extracting square root. 






130r-127 = ± 53. 






r = H or 1\, 


Sabstituting i 


a (6), 





Whence, y = ± 2 or ± 

Hence, a; = ± 3 or ± 



2(*)* + 4(f)-l "* 2(tJ)»+4(|iH 
60 



V2T1 
37 



12. a^-ay = 6; (1) a;*+y» = 61. (2) 

Let X = ry. 

Then (^-ay= 61 Jr«y«-ry*= 6,) 

V+y* =6lf ~ Vy»+ y* =61.) 

From (8), y* = :;r-' 

From (4). y« = ^^ 



r«+l 

Whence, --?_ = JL. 

7^—r r*+l 

Simplifying, 55r«~61r = 1. 

<>>nipleting square and extracting square root, 
65r— V- = ± V- 

r=H or -A- 



(3) 

(4) 
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fi1 M 

Substituting in (6), ff = -t^t^—^ or 



Whence, y = ± 5 or ± VV^- 

Hence, a; = ± 6 or t i V^- 

i;f. 4aj«-3a?y = 13; (1) 2y« + ary = 8. (2) 

Let X — Ty. 

^ 1V+3a^= 8f-l 22/«+3ry»= 8.) (4) 

From (3), y' = K:^—^^ (5) 



t 


6 
~ 2r«-r 


rt 


8 
"'3r+2 


6 


8 



From (4). J^ = qTTo- («) 



°^"^^' 3^_^-3r+2 

Simplifying, 8r»— 13r = 6. 

Completing square and extracting square root, 

10r-13 = ± 19. 

Whence, r = 2 or — f. 

8 8 

Substituting in (6), tt = QTHrro ®^ 



3(2) + 3 3(-f) + 2 
Whence, y = ± 1 or a: f yT. 

Hence, a? = ± 2 or t f V^. 

IJ^ aj« + 2ajy+3y« = 17; (1) 2a;2 + 3a!y+5y« = 28. (2) 

Let x — rg, 

J a!»4-2a:y+3y« = 17) J rV + 2ry« + 3y« = 17, | (3) 
|2a!8+3a^+5y« = 28( ~ (2rV+3ry«+5y« = 28. j (4) 
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17 28 




r« + ar+3~2f* + 3r+5" 


Simplifying, 


«f^-5r = -1. 



Completing square and extracting square root, 

12r-5 = ± 1. 
Whence, r = J or J. 

Substituting in (6), ^ = j 



2(4>'-+-8(l)+6 2(J)«+3a)+5 
Whence, y =; ± 2 or :t |\/2. 

Hence, « = ± 1 or ± ^^^2. 

i5. Q{n^-xp)^7Tp^G^; (1) aj»-y» = 20. (2) 

(1) = 6j^-13j-y+6y» = 0. (8) 

From (2 , a^ = 20+y«. 

Sabstitnting value of a^ in (8), 

6(20+y«)-18ay + 6y» = 0, 



or. 




1^-ldxy = -120. 




W 


Let 




a? = ry. 






'^^■" ]l2^- 




= 20, (2)1 J ry-y« = 
= -120, (4)J ~ |12y*-13^ = 


20, 
-120. 


(5) 
(6) 


From (5), 




20 




(7) 


From (6), 




^ ~ 12-13r 




(8) 


Hence, 




20 -120 
r*-l ~ 12-I3r 






Simplifyinjf, 




6r^-13r == -6. 







Ck)mpleting square and extracting sqnaro root, 

12r-13 = ± 5. 
Whence, r = IJ or |. 
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16. 



Substituting in (7), 


20 20 


Whence, 


y = ± 4 or ± G\/— 1. 


Hence, 


a; = ± 6 or ± A^/—l, 


j52 + jry = 77; (1) 


ajy-y« = 12. (2) 


Let 


X = ry. 


Then i^'^^ = 


= 771 Jry + ry» = 77J 
= 12$ "1 r/-y« = 12.J 


From (3), 


77 


From (4), 


^ r-l 


Hence, 


77 12 



Simplifying, 12r«-65 = -77. 

Completing square and extracting square root, 

12r-«/ = ± V. 
Whence, r = 3| or IJ. 

Substituting in (6), 



f 


12 
- 3|-1 ^ 


12 

°'if-r 


y 


= ± 4or 


±w^ 


X 


= ± 7 or 


± VV2. 



(3) 

(4) 

(5) 
(6) 



Whence, 
Hence, 

17. 5x'-'Sxy = 56; (1) 5y'-{-xy = 2S. (2) 

Let x — ry. 

J Saj'^-Sicy = 56 1 J 5rV-3ry2 = 56, ) (3] 

^ ^^^" 1 5y»+ fljy = 28 i" ~ j 5y« + ry^ = 28. \ (4] 

56 
From (3), «^ = S^^nTg^- (^' 

Prom(4), >' = ^- ^^ 
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56 28 

Simplifying, 140f*-140r = 280, 

or, 1^—r = 2. 

Completing square and extracting square root, 

r-l = ±f 
Hence. r = 2 or —1. 

28 



Substituting in (6), y9 = —- or g-^^i) - 

Whence, y = ± 2 or ± ^7. 

Hence, a? = ± 4 or t ^1. 

18. 2a!«-3fli' = 66; (1) ay-y» = 15. (2) 

Let X = ry. 



- r.-5:Shr^'?:S1 



j2»^y»-3ry = 664 (3) 

(4) 



F«>ni(3), y* = 2&.' ^^ 

From (4), y» = ^^j • (6) 



Hence, 



56 15 



2r«-3r r-1 
Simplifying, 30f«-101r = -56. 

Completing square and extracting square root, 

30r-Afi = ± ¥• 
Wlience, r = 2f or A. 

Substituting in (6), y** = ^ri\ ®' X^* 

Wlience, y = ± 3 or ± 6^'— 2, 

Hence, aj = ± 8 or ± J\/^. 
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19. 3a^-4fl;« = 2; (1) x^+y^=^h. (2) 

4 

Let x = ry. 



Then 



J 3xy-4c« = 2 1 J ary«-4rV = 2, ) (3) 

\ a5«+y8 = 5f-1 r«y«+y« = 5.f (4) 

From(3), 2'* = 37=4?"«' ® 



3r-4r* 

5 

From (4), y* = ^j:^ 



Hence, 



2 5 



Simplifying, 22r*-15r = -2. 

Completing square and extracting square root, 

22r-V = =t {. 
Whence, r = ^ or A- 

5 5 

Substituting in (6), y* = (pTfi; ®' (^)« + l * 

Whence, y = ± 2 or ± 2^. 

Hence, a? = ± 1 or ± f. 

SO. 8aJ»~3a^+y* = 21; (1) a;«-2a^+3y« = 19. (2) 

Let x^ry. 

(3aj«-3a?y+ y» = 21| j3ry-3ry»+ y» = 21.) 
^^"^ \ ^-%xy+^f = 19f ~ 1 r»y«-2ry«4-82^ = 19.f 

, 21 

From (3), V = ^r^-ZT-\-\ * 



(6) 



(3) 
(4) 

(5) 



From (4), y' = y8_2r-f- 3' ^^^ 

21^ 19 

Hence, arS_3r+l "" r«-2r+3' 

Simplifying, 36r»-15r = 44. 

Completing square and extracting square root, 

36r- i^ = ± -V-. 
Whence, r = IJ or -^. 



280 



Substituting in (6), ^ = 

Whence, 
Hence, 
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19 



19 



(li)*-2(li)+3 (-i^-2(-ii)+3' 

y = ± 8 or ± }| V43. 
a; = ± 4 or T HV^- 



Art 


. 344. 




1, flr+y = 20; (1) 


aJ^+Z = 202. 


(2) 


Squaring (1), 


a^ + 2xi/+y^ = 400. 




(2) = 


a^ +y^ = 203. 




Subtracting. 


2xy = 198. 


(3) 


Subtracting (3) from (3), 


x^-2xy+y^ = 4. 




Extracting square root, 


x~y = ±2, 


(4) 


Adding (1) and (4), . 


2ic = 22 or 18. 




Whence, 


a? = 11 or 9. 




Hence, 


y = 9 or 11. 




e, x»+y» = 34; (1) 


xy = 15. 


(2) 


Multiplying (2) by 2, 


2a^ = 30. 


(3) 


Subtracting (3) from (1), 


a^-2xy+y^ = 4. 




Extracting square root. 


x-y = ±2. 


(4) 


Adding (3) and (1), 


o^ + 2xy+y* = 64. 




Extracting square root. 


x+y =3:8. 


(5) 


Adding (5) and (4), 


2aj = ± 10 or ± 6. 




Whence, 


X = ± 5 or ± 3. 




Hence, 


y = ± 3 or ± 5. 




3, x^f/ = 2; (1) 


aj»+y« = 34. 


(2) 


Squaring (1), 


x*-2xy+y' = 4. 


(3) 


Subtracting (3) from (2), 


2xy = 30. 


(4) 


Adding (4) and (2), 


x^+2xy+y^ = 64. 




Extracting square root, 


x + y = ±S. 


(5) 


Adding (1) and (5), 


2a; = 10 or —6. 




Whence, 


a; = 5 or —3. 




Hence, 


y = 3 or -5. 
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5, 



6, 



V'«+\/y = 6; (I) 


x^-y = 20. 


(2) 


Squaring (1), 


x+2^xy-\-y = 36. 


(8) 


Subtracting (2) from (3), 


2^\/xy = 16. 


(4) 


Subtracting (4) from (3), 


x—2^xy+y — 4. 




Extracting square root. 


^/x-^/y = ±2. 


(5) 


Adding (1) and (5), 


2/y/^ = 8 or 4. 




Whence, 


^/x = 4 or 2, 




and 


a? = 16 or 4 




Hence, 


y = 4 or 16. 




a;+y = «y; 0) 


ic«+y» = 5a5«y«. 


(2) 


Squaring (1), 


aj'+2a5y+y* = ccV. 


(8) 


Subtracting (2) from (3), 


4a5«y« = -2ay, 




or, 


2xy = -1. 


(4) 


Substituting in (1) and (2), 


a?+y = -h 


(5) 




^+y' ^ f. 


(6) 


Subtracting (4) from (6), 


x^-^xy+y^ = I 




Extracting square root 


x-^y = ± |. 


(7) 


Adding (7) and (5), 


2a; = 1 or -2. 




Whence, 


a; = ^ or —1. 




Hence, 


y = -1 or i. 




«+y = 5; (1) 


ic»+y» = 35. 


(2) 



Let X = m-¥n and y = m—n. 

Then x+y = (m + n) + {m—n) = 2m, 

and afi+y^ = (m + nf + {m-nf = 2m8 + 6wn«. 

Hence, 2w = 5, and w = f . 

And 2m8 + 67ww'' = 85. (3) 

Substituting 4 for m In (3), ^f ^ + 157i« = 35. 

Whence, n =^'±i. 

But x = m + n = i±i = 3 or 2, 

and y = m-n = f-(± i) = 2 or 8. 



282 QUADRATIC EQUATIONS, 

7. a--y = l; (1) aj»-y» = 37. (2) 
Let X — i» + n and y — m—n. 

Then x—y = («i+»)— (wi-n) = 2», 

and aj»— y» = (in + nf-{m—iif = 2/i»+6»»«». 

Hence, 2n = 1, and w = J. 

And 2»» + 6f»«« = 37. (3) 

Sabstitutiiig i for n in (3), J + 3to« = 37. 

Whence, m = ± |. 

Bat x = m-\-n = ^^l = 4 or -3, 

and y = m—n — ^—{^ I) = 3 or —4. 

8. ir»+y« = 81-2ajy; (1) 
Or, a;« + 2ajy+y« = 81; (1) 
Extracting square roote. 

Adding (3) and (4), 

Whence, 

Hence, 

9. xy+t^ = 2; (1) 
Or. y(x+y) = 2; (3) 

Prom (3), 
From (4), 

Whence, 

Substituting in (1), 
Extracting square root, 
Hence, 

to, x' + y^-{xA-y) = lS; (1) 

Adding (2) x 2 to (1), {x + y)' 

Completing the squa re, (a? + y)* + (o; + y) + J = *|^. 
Extracting the square root, ic + y+j = ± V". 



gfi + y^ = 9 + 2fl?y. 


(2) 


a!«— 2a:y+y« = 9. 




(2) 


x+y= ±9; 




(3) 


x—y = ± 3. 




(4) 


2fl; = ± 9 dt 3. 






a; = ± 6 or ±3. 






y = ± 3 or ± 6. 






x'-^-xy = 12. 




(2) 


a.(a'+y) = 12. 




(4) 


2 

a;+y = -. 






12 

x-^y=-' 






2 12 

- = — , or X : 

y x' 


= ey. 




(^«+y« = 2, or y« = 


= f. 




y = ± 'v/f or ± 


iV^ 


x= ± i^U, 






xy-\-x^y = 19. 




(2) 


+(aj+y) = 56. 
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Whence, ar+y = -8 or 7. (3) 

Substituting values of (aj+y) in (1), 

Whence, ii?+y» = 10 or 25. (4) 

Substituting values of {x+y) in (2), 

:.y+(-5)=19. 

Whence, ary = 27 or 12, 

and 2iry = 54 or 24 (5) 

Subtracting (5) from (4), a:*— 2ary+y» = —44 or 1. 

Extracting square root, x—y = ±2^^—11 or ± 1. (6) 

Adding (6) and (8), 2a? = -8±2V^1, 8, or 6. 

Whence, a? = — 4 ± ^yZ-ll, 4, or 3. 

Hence, y = -4 t ^/^n, 3, 4. 

11. x+\/zyhy = U; (1) a;«+a;y+y« = 84. (2) 

Transposing and squaring (1), a;* + 2a!y + y' = 196—28 \/xy + xy, 
or, 3^^^^^% _ 196-28^^. (3) 

From (2) and (3), 196— 28 VJy = 84 

Whence, \^xy = 4, 

and xy = 16. 

Substituting these values in (1) and (2), 

a;4-y+4 = 10, (4) 

and a^+y« + 16 = 84. (5) 

Or, a;+y = 6, 

and x^-i-y* = 68. 

Squaring (4), aj'+2ay+y» = 36. 

Subtracting (5) from (4), 2a:y = -32. (6) 

Subtractinjr (6) from (5), a;«— 2ay+y« = 100. 

Extracting square root, x—y = at 10. (7) 

Adding (7) and (4), a; = 8 or 2. 

Whence, y = 2 or 8. 
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12. 


a;«+y« = 2xy + 


I; (1) 


a' + a-y+y* = 


87. 


(2) 




Extracting square root of (1), 


x-y = ^1. 




(3) 




Subtracting (2) from (1), 




-3xy =: -36, 








or. 




xy = 12. 




(4) 




Adding (4) and (2), 


{r» + 2ajy+y« = 49. 








Extracting square root, 




x+y = ±7. 




(5) 




Adding (5) and (3), 




2x = a: 8 or 


±6. 






Whence, 




X = ± 4 or 


±3. 






Hence, 




y = ± 3 or 


±4. 




13, 


^-fl?y+y« = 7; 


(1) 


aj* + x*y«+y*i= 


133. 


(2) 




Squaring (1), a!*-2irV + 3xy - 


-2a5y«+y* = 49. 




(3) 




Subtracting (2) from (3), 














-2x»y + 2xV-2a^ = -84, 








or, 


xy(x^ 


-xy+y') = 42. 




(4) 




Multiplying (1) by xy, . 


xy{2^ 


-xy+f) = 7xy. 




(5) 




From (4) and (5), 




Ixy = 42. 








Whence, 




xy = 6, 




(6) 




and 




ary = 18. 




(7) 




Subtracting (6) from (1), 


a^- 


-2xy + y« = 1. 








Extracting square root. 




x-y = ± 1. 




(8) 




Adding (1) and (7), 


iC« 


f 2a'y+y2 = 25. 








Extracting square root. 




x+y = ±5. 




(9) 




Adding (8) and (9), 




2x = ± 6 or 


±4. 






Whence, 




X = :t 3 or 


±2. 






Hence, 




y = ± 2 or 


±3. 




u. 


x'^y + xy^ — 20 ; 


(1) 


ic+y = \xy. 




(2) 




Multiplying (2) by xy. 




x*y+xy^ = fir*y^ 




(3) 




From (1) and (3), 




\^y' = 20. 








Whence, 




xy = ±4. 




(4) 




Substituting in (1), 




4(x+y)= ±20, 








or. 




x+y = ± 5. 




(5) 




Multiplying (4) by 4, 




4a!y = a: 16. 




(6) 
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Squaring (5), 


«« + 2«y+^« = 25. 


(7) 


Sabrractinof (6) from (7), 


a?-2xy-\-y^ = 9. 




Extracting square root. 


x-y = ± 3. 


(8) 


Adding (5) and (8), 


2a; = ± 8 or ± 2. 




Wlii^nce, 


a; = ± 4 or ± 1. 




Hence, 


y = ± 1 or ± 4. 




J. a^+y« = 20; (1) 


{x+yy + {x^yf = i{a^^y^. 


(2) 


(2) = {2^ + ^+1 


B<«) + (a;«-2a^4-y*)=.|(a;2-y«). 




Whence, 


4(a;^+y«) = 5(a;*-y»). 


(3) 


Multiplying (1) bv 4, 


i{(^+y') = QO. 


(4) 


From (3) and (4), 


6(a;»-y*)-80, 




or, 


a;»-y« = 16. 


® 


Adding (5) and (1), 


2a;* = 86, 




or. 


a;» = 18. 




Extracting square root. 


X = ± \/i8 or ± 


3^2; 


Whence, 


y= ±^/2. 




I «+y = 72; (1) 


a;*4-y* = 6. 


(2) 


Cubing (2), flJ4-3ajV*4-3a?*y* + y = 216. 


(3) 


Subtracting (1) from (8), 


3a;V* + 3a;y = 144, 




or, 


«V*(«*+y*) = 48. 


(4) 


Multiplying (2) by x^y\ 


ajiy*(a;*+yi) = 6a; V* 


(5) 


From (4) and (6), 


6a;V* = 48, 




or. 


\/s^ = 8. 




Whence, 


xy = 512, 




and 


4a^ = 2048. 


(6) 


Squaring (1), 


a^+2xy+y^ = 5184. 


(7) 


Subtracting (6) from (7), 


ix^-2xy+f = 3136. 




Extracting square root, 


x—y = ± 56. 


(8) 


Adding (8) and (1), 


2ar = 128 or 16. 




Whence, 


X = 64 or 8. 




Hence, 


y= 8 or 64. 
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n. 



x■^y^^/xy = l^ (1) aj»+y«4-a^ = 133. (2) 

Transposing and squaring (1), iB» + 2ay +y' = ^^\4.^/xy+xy, 



or. 


a* + iry4-y» = 49 + 14V^. 


(3) 


From (2) and (3), 


49+14V^ = 138, 




or, 


^/xy = 6, 




and 


a:y = 36. 




Substitating in (1) and (2), 


x+y = 13, 


(4) 




flj8+y» = 97. 


(5) 


Squaring (4), 


iB»+2a;y+y« = 169. 


(6) 


Subtracting (5) from (6), 


2a^ = 72. 


(7) 


Subtracting (7) from (5), 


aj»-2icy+y« = 25. 




Extracting square root, 


x—y = ± 5. 


(8) 


Adding (4) and (8), 


2aj = 18 or 8. 




Whence, 


x= 9 or 4. 




Hence, 


y = 4 or 9. 





18. ic»+y« = 13, (1) 2i^-(a;+y) = 7. 

Adding (1) and (2), (a^ + 2xy-\-y^-(x+y) = 20. 
Completing square, (aj+y)*— (aJ+y) + i = V- 



Extracting square root, 
Whence, 

Substituting in (2), 

Whence, 

Subtracting (4) from (1), 

Extracting square root, 

Adding (5) and (8), 

Whence, 

Hence, 



x+y-i= ±h 

x+y = 5 or —4. 



M-3- 



(3) 



(4) 



2xy = 12 or 3. 
ic*— 2ajy+y* = 10 or 1. 

x—y = ± \^10 or ± 1. (5) 
2fl; = ± ViO— 4, 6, or 4. 
a? = ± i Vl0-2» S> or 2. 
y = q= i V^— ^' 2> o' 3- 
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19. asp (aj+y) = 80 , (1) gji+yB = 35, 

Let X = m-\-n and y = vi—n. 

Tlien ipy (a; +y) = {m^-n*) 2m = zm^-%mn\ 

and ic3 +y8 = (m + «)» + {m—n)* = 2w* 4 6wn*. 



Hence, 

and 

Multiplying^(3)by3, 

Adding (4) and (5), 

Extracting cubeToot, 

and 

Substituting this value in (8), 

Whence, 

But 

and 



a»»»-2w7i« = 30, 
2w» + 6wn« = 35. 
6m«— 6wi»« = 90. 
8.71* = 126. 
9m = 5, 
m = f. 
i|jL_5^f = 30. 

w = ± J. 
aj = wn-» = f±J = 3 or 2, 
y = m—n = f — (± J) = 2 or 8. 



From (1), 

Substituting in (2), 
Completing square. 

Extracting square root. 

From (8) and (4), 

Squaring. 

or 

Completing square. 

Extracting square root, 

Whence, 

Substituting in (3), 

Squaring, 

Multiplying (6) by 4, 

Subtracting (7) from (6), 

Extracting square root, 

Adding (9) and (6), 

Whence, 

Hence. 



26. 



(1) aj + y + jci + y* 

os+y = \Qcy. 
fajy4-a;«+y« = 26. 
2a^+aj*+y« = 26 + {a!y. 

x+y = ^26+1^ 
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(2) 



(3) 
(4) 
(5) 



(3) 
(8) 



(4) 



V26 + fa!y = ixy. 

A«V-fa^ = 36. 
i^y»-fary + « = w 

ay = 8 or - V. (6) 

a?+y = 6 or -V-. (6) 

aj«+2ay+y« = 86 or ip. (7) 

4ay = 32 or -lo^. (8) 

a^'-2xy+y^ = 4 or ^p. 

aj-y = ± 2 or ± J ^377. (9) 
2aj = 8, 4, or -i/ ± i ^377. 
aj = 4, 2, or i(-13± ^m), 
y=:2, 4, OT H-13 T ^Sff). 
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An 


. 34S. 






1. 4(ic»-y») = 15; 


(1) 


2(aj-y) = 3. 




m 


Or, ^-}t = H\ 




x^y = |. 






Dividing (1) by (2), 




«+y = 1- 




(3) 


From (2) aod (3), 




2x = 4, and 


2y = 


:1. 


Whence, 




a? = 2, and 


y = 


= i. 


2. aj»-y« = 102; 


(1) 


x-y = 3. 




(2) 


Dividing (1) by (2), 




a?+y = 34 




(3) 


From (2) and (3), 




2x = 37, and 


^ 


= 31. 


Whence, 




X = 18J, and 


y 


= 15i. 


A 4r«-^ = 76 ; 


(1) 


2a;-3jr = 2. 




(2) 


Dividing (1) by (2), 




2flr+% = 38. 




(3) 


From (2) and (3), 




4a? = 40, and 


6y = 


= 36. 


Whence, 




X = 10, and 


y = 


= 6. 


J^ a;+y = 74; (1) 




{r« + y« = 2740. 




(2) 


Squaring (1), 




aj»+2a!y+y« = 5476. 




(3) 


Subtracting (2) from (3), 




2xy = 2736. 




(4) 


Subtracting (4) from (2), 




aj*— 2iey+y« = 4. 






Extracting square root. 




x—y = ± 2. 




(5) 


•Adding (5) and (1), 




ar = 38 or 36. 






Hence, 




y = 36 or 38. 






6, iP-y = 4; (1) 




a^+y« = 1066. 




(2) 


Squaring (1), 




a?— 2ay+3^* = 16. 




(3) 


Subtracting (3) from (2), 




2a^ = 1050. 




(4) 


Adding (4) and (2), 




aJ» + 2ay+y*^ = 2116. 






Extracting square root. 




x+y = ± 46. 




(5) 


Adding (1) and (5). 




a; = 25 or — 21. 




Hence, 




y = 21 or - 25. 
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6, 


From (2), 


(1) 


\2xy = l. 


(2) 




Substituting in (1), 




(t+y = A. 


(8) 




Squaring (8), 




7?-^%xy+y^ = ^. 


(4) 




From (2), 




4a^ = J. 


(5) 




Subtracting (5) from (4), 




a5*-2ay+y« = yh- 






Extracting square root, 




<^-y = ±A- 


(6) 




Adding (3) and (6). 




« = i or J. 






Hence, 




y = J or J. 




7. 


aj+y = 12; 


(1) 


a;y = 20. 


(2) 




Squaring (1), 




a;* + 2ay+y» = 144 


(3) 




From (2). 




4fl^ = 80. 


(4) 




Subtracting (4) from (3), 




a?-2ity^f = 64. 






Extracting square root. 




x—y = ± 8. 


(5) 




Adding (1) and (6), 




a; = 10 or 2. 






Hence, 




y = 2 or 10. 




8, 


x^y = U 


(1) 


a;y = 240. 


(^) 




Squaring (1), 




iB*— 2ay+y* = 1. 


(8) 




From (2), 




4iry = 960. 


(4) 




Adding (8) and (4), 




a!» + 2iry+y* = 961. 






Extracting square root. 




x+y = ±31. 


(5) 




Adding (1) and (5), 




a; = 16 or —15. 






Hence, 




y = 15 or — 16. 





9, a^+ay+2y« = 44; (1) ^-xy+y^ = lQ, (2) 

Let x = ry, 

(8) 
(4) 
44 



Thpn i a^+^+V = 44i __ ( r»y«+fy + 2y» = 44.| 
|2aj«-a:y+ y» = 16f "" (2rV»-ry*+ y» = 16. f 

Prom (3), 

From (4), y» = ■ 



r* + r+2 

J6 

2r*-r+l' 
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xj 44 16 
Hence. -^ = ^r-^ • 

Clearing of fractionB, transposing, and aniting, 

7ar*-60r = -12, 
or, 86f*-80r = -6. 

Completing square and extracting square root, 

r = i or i. 

Substituting in (4), y» = ^^ - ^^ 



3tt)-i+l 3(i)*-J+l 
Whence, y = ± 4 or ± 3y'2. 

Hence, a; = ± 2 or ± y^2. 

/a 2ir«+aiy+y» = 70; (1) ftr^ + ay-y* = 50. (2) 

Let aj = ry. 

J2«« + 3;iy+y* = 70) _ J2r»y« + 8iy»+y« = 70, \ (3) 

^'^ ■|6x»+ ay-y« = 50) "" \^y^^ ry^-f/' = 60. f (4) 

From (4), y. = ___. ^6) 

70 50 

Hence, 



2r» + 3r+l Gr^ + r-1 
Clearing of fractions, transposing, and uniting^ 

320r»-80r = 120, 

or, 16r«-4r = 6. 

Completing square and extracting square root, 

8r-l = ± 5. 

Whence. r = } or —J. 

70 70 

Substituting in (6), ,/> = i^^^^Sf^yTl "^ 2i-iy+3(-iHX ' 

Whence, y ^ ± 4 or ». 

Hence, a; = ± 3 or x. 
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11, a^ + a;y+y« = 87; (1) 

Dividing (2) by (1), 
Subtracting (3) from (1), 

Adding (4) to (1), 
Extracting sqaare root. 
Subtracting (4) x 3 from (1), 
Extracting square root. 
Adding (5) and (6), 
Hence, 
Whence, 



aj* + a^y»+y* = 481. (3) 

aj'-fljy+y* = 13. (8) 

22:y = 24, 
xy = 12. (4) 

a!*+2ay+y* = 49. 

a;+y=x7. (6) 

a!»-2ary+y'' = 1. 

x^y = ± 1. (6) 

2ic = ± 8 or n: 6. 
aj = ± 4 or ± 3. 
y = ± 3 or ± 4. 



1^. aj^+y^'-l =2fl^; (1) ajy(iFy+l) = 6. 

Or, a;»-2aJ2^+y» = 1 ; (1) a^+ay = 6. 

Let x = m-\-n, and y — m—n. 
Then, substituting in (1), 4/1' = 1. 

Whence, n = ± J. 

Substituting values of x and y in (2), 

w^ + l^'-A = 6- 
Whence, 16w* + 8«i» = 99. 

Completing square and extracting square root, 

4?»« + l = ± 10. 
WTience, w« = — V or |. 

Extracting square root, m = ^ ^/y/— 11 or ± {. 

But X = m + n = ± i + (± iV— 1^) ^^ ^ i * t 

= ± J(x y-11 ± 1) or ± 2. 

And y = w»-w = (± iV-il) ^ i or ± f t J 

= i(± v^^=1It1) or ±1. 



(2) 
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IS. a*+3iy = 54; (1) 2y+4y* = 115. 

Let X = ry. 

W+ V = 115f " 1 ty + 4y« = 115. ) 
54 



Prom (3), 


^ ~ f^+^ 


From (4). 


^ r+4 


HeDce, 


54 115 

f*+3r"r+4 



Clearing of fractions, transposing^, and uniting, 

115f^ + 291r = 216. 
Completing square and extracting square root, 
230r+291 = ± 429. 



14. ij^-^xy-Sx = S; (1) y*-\-xy-Sy = ^ (2) 



Whence, 




r = 


-H or T%- 


Substitating in (6), 




»• = 


115 115 

-H+4 **' T«ft+4- 


Whence, 




y = 


± UJ or ± 5. 


Hence, 




X = 


T 36 or ± 3. 


n^-^xy—Sx = 


= 3; 


(1) 


y'+!ty— 8y = 6. 


Or, x{x+y-S) = 


= 8; 


(1) 


»(x+y-S) = 6. 


From (1), 






.+y-8 = ?. 


From (2), 








Hence, 






8 6 


Substituting in (2), 
or. 






6a!«-16a5 = 6, 
3a^-8a; = 3. 



(3) 
(4) 

(5) 
(6) 



Completing Bqnaie and extracting square root, 

6a!-8 = ± 10. 
Whence, « = 8 or —J. 

Hence, y = 6 or — f . 
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15. 



16, 



17. 



x-y = l; (1) 




a^'-xy+f/* = 21. 


(2) 


Squariug (1), 




x*—2xy+y^ = 1. 


(3) 


Subtracting (3) from (2), 




ay = 20. 




Whence, 




dxy = 60. 


(4) 


Adding (4) and (2), 




x^ + 2xy+y* = 81. 




Extracting square root, 




x+y = ±9. 


(5) 


Adding (5) and (1), 




2x = 10 or 8. 




Whence, 




ar = 5 or 4. 




Hence, 




y = — 4 or —5. 




5(x^-f) = 4{x 


'^+y') 


; (1) x + y = S, 


(2) 


Uniting and transposing 


in (1), 


a^-9y* = 0. 




Whence, 




x= ±Sy. 




Substituting in (2), 




± Sy^y = 8. 




Whence, 




y = 2 or — 4 




Hence, 




jT = 6 or 12. 




4ar + 9y = 30; ( 


;i) 


2j^-xy = 3y«. 


(2) 


Squaring (1), 


lQx^ + 72Ty + Sly* = 900. 


(3) 


Multiplying (2) by 8, 


16a-^ 


-Sxy-2iy' = 0. 


(4) 


Subtracting (4) from (3), 




S0xy + 105y^ = 900, 




or. 




16a:y + 21y^ = 180. 


(5) 


Multiplying (1) by 4^. 




lQxy + ^Qy' = 120y. 


(6) 


Subtracting (5) from (6), 




15y^-120y = -180, 




or. 




yi-Sy = -12. 





Completing square and extracting square root, 

y-4 = =t 2. 
Whence, y = 6 or 2. 

Hence, a; = —6 or 3. 
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18, (x-6)»+(y~5)»-f-2a!y = 101; (1) 2a; = 3y-2. (2) 

3v— 2 

From (2), *= 2 ' 

Sabetitutiog in (1), 

p^-2_6)%(,-5)..3.(V) = 101. 

Simplifying, 25y»— 132y = 108. 

Completing sqaare and extracting square root. 

Whence, y = 6 or — Jf. 

Hence, ar = 8 or — |f . 



iP. 



4r«+2a^+|' + ^^^^=41; (1) 4x = y+4 (2) 

From (2), « = ^- 

Simplifying (1), (^^)^?2^^ = 41. 

Substituting value of x and simplifying, 

Simplifying, %« + 29y = 212. 

Completing square and extracting square root, 

12y+29= ±77. 
Whence, y = 4 or — 8|. 

Hence, a; = 2 or — |}. 

eo, 3aj + 2y = 5a;y; (1) 15a;-4y = 4. (2) 

_ 4 + 4y 



From (2), 



15 



Substituting in (1), 3 {^^) +2y = 5y (^^) ■ 

Simplifying, 10y«-lly = 6. 

Completing square and extracting square root, 

2()y-ll = ± 19. 
Whence, y = } or — f. 

Hence, a? = { or ^. 
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Art. 346. 




Let X = first number, and % 


r = second number. 




Then will 


x+y = 20, 


W 


and 


xy = W, 


(2) 


Multiplying (2) by 4, 


4iry = 896. 


(3) 


Squaring (1), 


aj"+2a:y+y» = 400. 


(4) 


Subtracting (3) from (4), 


aj*— 2ay+y« = 4. 




Extracting square root, 


ar— y = ± 2. 


(5) 


Adding (1) and (5), 


2a; = 22. 




Whence, 


a; = 11 or 9. 




Hence, 


y = 9 or 11. 




Let X = No. rods in length. 


and y = No. rods in width. 




Then 


2(ar+y) = 104, 


(1) 


and 


a^ = 8(160). 


(2) 


Squaring (1), 


a;« + 2a;y+y* = 2704. 


(3) 


Multiplying (2) by 4, 


4ary = 1920. 


(4) 


Subtracting (4) from (3), 


ar»— 2ajy+y* = 784. 




Extracting square root. 


x-y = ± 28. 


(5) 


Adding (1) and (5), 


2aj = 80. 




Whence, 


a; = 40 or 12. 




Hence. 


y = 12 or 40. 




I^et X = No. rods in length, 


and y = No. rods in width. 




Then will 


2(a;+y) = 112, 


(1) 


and 


xp = 720. 


(2) 


Multiplying (2) by 4, 


4a^ = 2880. 


(3) 


Squaring (1), 


«* + 2jy+y* = 3136. 


(4) 


Subtracting (3) from (4), 


a!»-2jy+y« = 256. 




Extracting square root. 


x-y = ± 16. 


(5) 


Adding (1) and (6). 


22J = 72. 




Whence, 


a; = 36 or 20, 




and 


y = 20 or 36. 
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4. hei X = first number, and y = second number. 



Then will 


x^y = 11, 


(1) ' 


and 


ay = 276. 


(2) 


Multiplying (2) by 4. 


4a^ = 1104. 


(3) 


Squaring (1), 


aj»-2ay + y2 ^ 121. 


(4) 


Adding (3/ and (4), 


a!«+2j:y+y« = 1225. 




Extracting square root. 


aj+y = ±35. 


(5) 


Adding (1) and (5), 


2a; = 46. 




Whence, 


a; = 23. 




Hence, 


y = 12. 




Let a; = No. rods in length, and y = No. rods in width. 




Then will 


x-y = 12, 


(1) 


and 


aiy = 18x160. 


(2) 


Multiplying (2) by 4, 


4a:y = 11520. 


(8) 


Squaring (1), . 


a;«-2ay+y« = 144 


(4) 


Adding (3) and (4), 


a!«+2a;y+y« = 11664. 




Extracting square root. 


x+y = ±108. 


(5) 


Adding (1) and (5), 


2aj = 120. 




Whence, 


a? = 60. 




Hence, 


y = 48. 




Let X = first number, and y 


= second number. 




Then will 


ir+y = 14, 


(1) 


and 


a!'+y' = 854 


(2) 


Dividing (2) by (1), 


a^-a^+f = 61. 


(3) 


Squaring (1), 


x'+%xy+^ = 196. 


(4) 


Subtracting (8) from (4), 


835^ = 185. 




Whence, 


a^ = 45. 


(5) 


Subtracting (5) from (8), 


af-ixy+i/' = 16. 




Extracting square root. 


x—y = ± 4. 


(6) 


Adding (1) and (6), 


a* = 18 or 10. 




Whence, 


x= 9 or 5. 




Hence, 


y = 5 or 9. 
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7. Let x = 


length of first block, 




and y = 


length of second ^lock. 




Then will 


x+y = 12, 


(1) 


and 


ic« + y» = 468. 


(2) 


Dividing (2) by (1), 


Q^-xy+t/" = S». 


(8) 


Squaring (1), 


a^ + 2xy+y^ = 144. 


(4) 


Subtracting (3) from (4), 


dxy = 106. 




Whence, 


ojy = 86. 


(5) 


Subtracting (5) from (3), 


a^-2xy-\-y* = 4. 




Extracting square root. 


x—y = ± 2. 


(«) 


Adding (1) and (6), 


2x = 14 or 10. 




Whence, 


X = 7 or 5. 




Hence, 


y = 5 OP 7. 




8. Let X = A's rate per hour, and y = 5*8 rate per hour. 




Then will 


36 36 


(1) 


and 


43i_43l 


(2) 


Simplifying (1) and (2), 


12aj-12y = xy, 


(3) 


and 


127x-ldSy + 9xy = 1. 


(4) 


Multiplying (3) by 9, 


108x-108y-\-9xy = 0. 


(6) 


Subtracting (5) from (4), 


19aj-25y = 1. 




Whence, 


lOflj-l 
^= 25 • 




Substituting in (3), 


--'H-^)=-C-%-)- 




SimpUfying, 


19a!»-73ir = -12. 





Ck>mpleting square and extracting square root, 

38ar-73 = ± 79. 
Whence, a? = 4. 

Hence, y = 8. 
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9, Let X = number of feet in circumference of fore-wlieel, 
and y = number of feet in circumference of hind-wlieeL 



Then will 


270 ^ _ 270 
X - y ' 


(1) 


and 


896 ^ 396 
x+S *' y+3 


(2) 


Simplifying (1) and (3), 


136y-135a? = xy. 


(3) 


and 


19fi^8r-201aj~a^ = 9. 


(4) 


Subtracting (3) from (4), 


2Qy-22aj = 3. 




Whence, 


2()y-3 
22 





Substituting in (3), 135y-135 (?fc?) = y (?^=?) • 

Simplifying, 2^-273^ = 405. 

Completing square and extracting square root, 

4Qy-273 = ± 327 
Whence, y = 15. 

Hence, x = 13J. • 

10. Let X = No. miles between A and B, 

and y = No. days before they met. 

Then will —^ — = No. miles that A could travel in a day, 
2y 

a?-30 



and — - — = No. miles that B could travel in a day. 
2y 




Then will 


^/a;-30\ iF + 30 
^\ 2y )- 2 ' 


(1) 


and 


^/fl!+30\ a;-30 


(2) 


Simplifying (1) and (2), 


Ax-Xff + 30!/ = -120, 


(8) 


and 


9x-xv-30y = 270. 


(4) 


Adding (3) and (4), 


ISjT-aa^^ = 150. 


(5) 


Subtracting (3) from (4), 


se-iay = 78. 


(6) 


Whence, 


X = 78+iay. 
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Substituting in (5), 

13(78+l?y)-ay(78 + 12y) = 160. 
Simplifying, y« = 36, 

and ^ = ± 6. 

Substituting in (6), a?— 72 = 78. 

Whence, x = 160. 



11, Let X = No. rods in length, and y = No. rods in width. 



Then 


xy = 1576, 


and 


(«-5)(y-6) = 1200. 


(2) = 


xy—hx—hy = 1175, 


or, 


5x—xy + 5y = —1176. 


Adding (1) and (3), 


6aj+6y = 400. 


Whence, 


x+y = 80. 


Squaring (4), 


aJ« + 2a^+y« = 6400. 


Multiplying (1) by 4. 


4xy = 6300. 


Subtracting (6) from (6), 


x'-2xy+y* = 100. 


Extracting square root. 


x—y = ^ 10. 


Adding (4) and (7), 


2x = 90 or 70. 


Whence. 


X = 45 or 35, 


Hence, 


y = 36 or 45. 


Let X 


= digit in units* place. 


y 


= digits in tens' place, 


and IQy+a? 


= the number. 


Then will 
and 


^Oy + x _^ 
xy 
10y + a; + 27 = 10a;+y. 


From (1), 


10y—2xy-\-x = 0. 


From (2), 


x-y = 3. 


Subtracting (4) from (3), 


lly-2xy = -3. 


Whence, 


3 


^-2x-n' 


Substituting in (4), 


^ -3 


"" 2a;-ll^^* 


Whence, 


2iiJ*-17a; = 30, 



(1) 

(2) 

(3) 

(4) 
(5) 
(6) 

(7) 



(1) 
(2) 
(3) 
(4) 
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Completing square aud extracting square root, 

4a?- 17 = 7. 
Whence, ar = 6. 

Hence, y = 3. 

IS. Let X = number of acres, 

and — = number of dollars raised as rent per aci;«. 

Then will (— + 2l) {x-4) = 420. 



Simplifying, 5a^-2ar = 

or, j?—^ = 672. 

Completing square and extracting square Boot, 

a;-2 = 2«. 

Whence, x = 28. 

Ti 420 _ 
Hence, = 15. 

X 



Let X = number of yards in circumference of fore- wheel, 




and y = number of yardi 


B in circumference of hind- wheel. 




Then will 


120 g _ 120 

X y ' 


(1) 


and 


120 ^ _ 120 
a?+l ~y+l' 


(2) 


Simpliiying (1), 


20y-fljy-20j; = 0. 


(3) 


Simplifying (2), 


29y—dlx—xy = 1. 


(4) 


Subtracting (3) from (4), 


9y-llx = 1. 




Whence, 


1-^llaj 
^= 9 ' 




Substituting in (3), 






20 ('^'^) .1 


fl^.^^^^ 20. = 0. 





Simplifying, llic«-39a; = 20. 

Completing square and extracting square root, 

22a:-39 = 49. 
Whence, a? = 4. 

Hence, y = 6, 
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15, Let X — price in cents per pound of mace, 
and y = price in cents per pound of cloves. 

Then wQl SOx + lOOy = 65, (1) 

and ??_60 = ^. (2) 

Simplifying (1), . 16flj + 2Qy = 13. (8) * 

Simplifying (2), ^x—^xy—y = 0. (4) 

FroB.(3). - = -7^- 

Substititting in (4), 

Simplifying, 12Qy«-134 = -26, 

or, lV-67 = -13. 

Completing square and extracting square root, 

12Qy-67 = T 37. 
Whence, y = .25. 

Hence, a? = .60. 

16. Let a^ = number of square rods in A's field, 

2.25a^ = value of A's field in dollars, 

^ = number of square rods in B's field, 
and 2.2£»^ = value of B's'field in dollars. 



Then will 


4a? + 4y = 200, 






or, 


x+y = 50, 




(1) 


and 


x^+y* = 1300. 




(2) 


Squaring (1), 


ii^+2xy+y* = 2500. 




(3) 


Subtracting (2) from (3), 


2xy = 1200. 




(4) 


Subtracting (4) from (2), 


x^-2xy + y^ = 100. 






Extracting square root. 


x—y = ± 10. 




(5) 


Adding (1) and (5), 


X = 30 or 


20. 




Whence, 


2.25a;« = 2025 or 


900. 




Hence, 


2.2S|j^ = 900 or 


2025. 
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17, Let X — the first nninber, and y — the second i. umber. 



Then will 

and 

SimpUfying (1) and (2), 

and 

AddinfiT (3) and (4), 

or, 

Snbtracting (8) from (4), 

or. 

Multiplying (6) by 3, 

Adding (5) and (7), 

Extracting cube root» 

Substituting in (6), 

Whence, 

Squaring (8), 

Subtracting (9) from (10), 

Extracting square root. 

Adding (8) and (11), 

Whence, 



(a?-y)(«*-y») = 32, 

(«+y)(a!»+y*) = 273. 
a*-7^-xy*+y^ = 32, 
a^+x-y+xy*-^y^ = 272. 
2a!» + 2y» = 304, 
aj»+y* = 152. 
2a;«y+2ay« = 240, 
ay(a;+y) = 120. 
Sx*y+3xy^ = mO. 
aj»+3a;«y + 3iry*+y» = 512. 
x+y = 8. 
Sxy = 120. 
4xy - 60. 
a^ + 2ay+y« = 64. 
dfi-^-^-y^ = 4 
-y = ± 2. 
ar = 5 or 3. 
y = 3 or 5. 



(1) 
(2) 
(3) 

(4) 

(5) 

(6) 
(7) 

(8) 

(9) 
(10) 

(11) 



18, Let X = the first number, and y — the second number. 
Then will x—y = 2, 



and 



©■-•©=-■ 



Completing square and extracting square root of (2), 

a? o 11 
y 3 

Clearing of fractions, transposing, and uniting. 

Substituting in (1), f^— ^ = 3- 

Whence, y = 8, 

Hence, s 5, 



(1) 
(2) 
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19, Let X — the less number, and y — the greater number. 

Then will x{x-¥y) = 36, (1) 

and y(a;+y) = 45. (2) 

Adding (1) and (2), aj« + 2ary+y« = 81. 

Extracting square root, aj+y = ± 9. (3) 

Substituting in (1), ± Ooj = 36. 

Whence, a; = ± 4. 

Hence, y = ±5. 

£0, Let a; = the first number, and y = the second number. 

Then will «y + (a? + y) = 47, (1) 

and (ajs +y»)_(a! + y) = 62. (2) 

Multiplying (1) by 2, 2a^ + 2 (a; + y) = 94 (8) 

Adding (2) and (8), (a? + yf + (a? + y) = 156. 

Completing square and extracting square root, 



Whence, 


x+y = 12. 


(4) 


Substituting in (1), 


a!y+ 12 = 47. 




Whence, 


Axy = 140. 


(6) 


Squaring (4), 


aj» + 2a:y+y« = 144. 


(«) 


Subtracting (5) from (6), 


a?»-2ajy+y« = 4 




Extracting square root. 


x—y = 2. 


(7) 


Adding (4) and (7), 


a! = 7. 




Hence, 


y = 5. 




^1. Let X = acres in first, and 140— a; = acres in second. 




Let y = amount each receired. 




Then will 


^(l40-J = ^^' 


(1) 


and 


(140-a:) (1) = 3200. 


(2) 


Simplifying (1) and (2), 


a!y + 1800a: = 252000, 


(3) 


and 


14()y-a5y-8200a; = 0. 


(4) 


Adding (8) and (4), 


14()y- 1400a; = 252000, 




or. 


y-lOa? = 1800. 
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Whence, y = 1800 + lOasL 

Substituting in (3), x (1800 + lOaj) + ISOOir = 252000. 
Whence, aj« + 360a; = 25300. 

Completing square and extracting square root, 

a? +180 = 240. 
Whence, x = 60. 

Hence, y = 80. 

« 
ff . Let X = number of sheep, 

•iOA 

and — = number of dollars paid for each sheep. 

Then will (a;-22) (^ + l) = 1^- 

Simplifying, ir«— 24aj = 2992. 

Completing square and extracting square root, 

a;-12 = 56. 
Whence, a? = 68. 

Hence, — = 2. 

X 

$S, Let X — number of dollars in smaller sum, 

12000^9; = number of dollars in larger sum, 
and y = rate per cent. 

««. .,1 12000-aj .^ 

Then will = lOOy, (1) 

and y(12000-aj)-210 = x, (2) 

Simplifying (1) and (2), lOOxy +x = 12000, (3) 

and -aj-a^+12000y = 210. (4) 

^ n 12000 

Frem(3), ^ = m^^l' 

Substituting in (4), 

12000 / 12000 \ ^^^^ „,^ 

Simplifymg, 4000(y-70(^ = 407. (5) 
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Completing square and extracting square root, 

80000^-700 = 8100. 
Whence, ' V = -H. 

Hence, x - 1000, 

and 13000-1000 = 11000. 

2Jt, Let X = number of dollars paid for each ox, 

and y = number of dollars paid for each sheep. 

Then will 60aj + 80y = 5300, (1) 

f-^ = ?- '^' 

Simplifying (1) and (2), 8aj + 4y = 265. (3) 

and 16(te-14cy-75y = 0. (4) 

265-4y 
From (3), "" = ~l 

Substituting in (4), 

150(???^)-14^(^^^)-75,=:0. 

Simplifying. 66y*-4535y = -8975a 

Completing square and extracting square root, 

112y-4685 = ± 8416. 

Whence, V = ^^' 

Hence, a? = 75. 



K Let 


X = first price ; 


then 


2250—^ = second price. 


AlflO^ 


100x621 fl«,^*^. 
^^^= first rate, 


and 


100x40 _^^,„^ 



306 


PROPORTION. 


So that 


mx 40(2350-ar) 
r00(2250-ar) ~ lOOaj 


Whence, 


135aj* = 8(r(2250-a?)*, 


or. 


?g- = (2250-ar)«. 



5x 
Extracting square root, -j- = 2250— as. 



Whence, 


aj = 1000. 


Hence, 


l(X)x62i 
2250-1000"" ' 


and 


4000 
1000 ""*• 



Art. 379. 

5» Let X = first part, and 60— 2; = second part 

Then x(eO-x) : a5* + (60-ic)« :: 2 : 6. 

5a; (eO-x) = 2 [aj» + (flO-«]^ 
Whence, x'-6(kt = -800. 

Completing the square, a*— 60aj+900 = 100. 

Extracting the square root, x—90 = ± 10. 

Hence, ar = 40 or 20, 

and 60-a; = 20 or 40. 

d. ftr+a :3a;— 6 :: 4a?+6 :2aj— a. 

(fta;+a)(2a;— a) = (3aj-6)(4a?+6). 
12a!^-4aa;-o« = 12a^-bx-l^. 
(4a-b)x = b^-al 



w = 



4a-b 
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7. aj»-y» : (aj- 


-y)':: 


61: 


1; 


(1) a;:8::40:y. (2) 


From(l), 








3^-3ary» ^.^ 


(^-y/ "-^• 


From (3X 








ay = 320, 


and 








^ 320 
X = — • 


'WhflnM^ 








^ — 50 


▼T Ut7lilX7y 


(«-y)'-^- 


Substitating value of ay, 






^ -2a 


(.<t-yy-^ 


Dividing by 20, 








1« -1 


Whence, 








X-y= ±4 


Substituting value of x. 






820 


YHience, 








y»±4y = 320. 


Hence, 








y±2 = ±18, 


and 








y = ± 16 or ± 20. 
a; = ± 20 or ± 1«. 


8. 




1 


^X: 
\X 


::l:x. 


Whence. 






16a; 


= 35, and a; = 2^. 


9, Let X = the number. 








Then 




9 


:20 


:: a-: 100. 


Whence, 






20a; 


= 900, and aj = 46. 


to. 




a; 


:10 


: : 33 : 16. Whence, x = 20|. 






22 


\ : X 


: : 33 : 16. Whence, x = 10}. 






22 


:10 


: : a? : 16. Whence, x = 35t. 






22 


:10 


:: 33:a;. Whence, a; = 16, 
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11. 






x-\-y\x :: 7:5. 


Whence, 






5aj+fi>y = Ix, 


and 






2x 


SnbBtitating 


value 


of 


a? in xy+y^ = 126, 



Whence, 14a?* = 8150, 

oj* = 325, aj = ± 15, and y = ± C 

li. Let X — greater nnmher, and y = less number. 

Then will x:y : : aj+y : 42, and x:y :: x—y : 6. * 

x+y a?+i/ + 42 
From first proportion, — - — 

Whence, 



and 

From second proportion. 
Whence, 

and 
Then 

or, 

Whence, 
Hence, 

IS. Let 
and 
Then will 



y 


42 


A^+42y = 


a?y+y»+42y. 


m-y)x = 


y\ 


X — 


42-y 


x-k-y _ 

y 


ir-y+6 
6 


6a;+6y = 


2^-^* + %, 


(fi-y)x = 


-y*. 


X = 


6-y 


y' _ 


-y' 


42-y 


6-y' 


1 
42-y- 


-1 
6-y 


6-y = 


-42+y. 


y = 


24, and a? = 33. 



Extracting square root. 
Whence, 



Q^ = area of smallest square, 
(a; +10)' = area of largest square. 
aj«:(aj + 10)« :: 9:25. 

a5:a; + 10 :: 8:5. 

X = 15, side of smallest square. 
a;+10 = 25, side of largest square. 
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U, Let 


X = one n amber. 


Then will 


•JOS 

— = the other number. 

X 


Hence, 


^ 182f:^ 270 + 1^:: 4:1. 




18226 ^ 1080 + ^'*** 


Whence, 






8a?*-1080a;« = -91125, 


and 


aj*-360a^ = -30376. 


Whence, 


aJ« = 325. 


Hence, 


a; = 15, 


and 


1^ = 9. 

X- 



16, Let a; = No. dollars A had, and y = No. dollars B had. 
Then will a?+150 : y-50 : : 3 : 2, 

and a;-60:y+100 :: 5:9. 

From (1), ^-^ = -450. 

% + 950 
From (2), ^ = — 9— • 

Substituting this value of x in (3), 



Whence, 
And 



y = 350. 
aj = 300. 



(1) 
(3) 
(3) 

(4) 



16. 



^m+x+\^fn—x __ n 
A^m + x—^/ni—x ^ 
By (7), Art. 300, and Art. 373, 



^m + x: ^m—x :: w + 1 : w— 1. 

w+ic : m-x :: (n + 1)* : {n-X)\ 
a.(;i_l)«4.aj(w + l)» = w(7i+l)«-m(n-l)». 



Squaring, 

Whence, 

Reducing and factoring, 2 (w* + l) a; = 4mn, 

_ 2m7i 
and a! - ^^^ 
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Whence, ^^xTl + ^x^ = 2^^^x+l-2J^/x^. 

Cubing, 27x— 27 = ic + l. 

Whence, 26ar = 28, and x = 1^. 

18, Let a; = first di 
Then will 





10a;-« 6 
llaj + y ~ 13 


6405- 


-l32-6y = 0. 


13aj- 


-132 = -78. 


51aj 


-6y = 78, 


17.C 


-2y = 26. 



p = second dijrit, and b = third digit. 




Jr:y ::y:2. 


(1) 


100a;+l(^y+8;ar+y+2 :: 124:7. 


(2) 


100kr+10i(+e+694 = lOOz + lOy+a;. 




a:— « = —6. 


(3) 


«^ -= 6a;+a^, 





From this, 

From (1), 

and y = \/6x+s^. <4) 

lOOp + lQy+e 124 
From (2), ^ — = -=- • 

By (4), Art. 300, and dividing by 9, 1^?^ = 1? : 

and by (3), Art. 300, 

Whence, 6405— 132— 6y = 0. (B) 

(3)xl3 = 
Subtracting, 

or, 

Substituting value of y as found in (4), 

17a;-2 VO^+aT* = ! 



Transposing, 2\/6Jc+iC* = 17{P— 26, 
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Squaring, transposing, and aniting, 

a85a;«-908a? = -67«. 
Completing square and extracting square root, 

285ir-454 = 116. 
Whence, a? = 3. 

Hence, y = 4, and e = 8. 

Art. 388. 

i. Given a = 2, (1 = 8, and » = 11 ; to find I and 8, 
i = a+(«-l)d 
Hence, I = 2 + (11-1) 3 or 82. 









8=l{a-^D. 


Hence, 






5= ^(2+32) or 187. 


g. Given a - 


= 8,i = 


208, 


and (1 = 5 ; to find n and £L 
/ = a + (»-l)cJ. 


Hence, 






208 = 8+(«-l)6, 


or. 






11 = 40. 


Hence, 






iS= ^(8+203) or 4220. 



S. Given 7 = 1, ;9 = 1717, and « = 84 ; to find a and d. 





^ = |(a+0. 


Hence; 


1717 = J(«+l), 


or. 


a = 100. 




i = a + («-l)ii 


Hence, 


1 = 100 + (34-1)* 


or. 


d( = -3. 
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4. Given a = 1, f = 1000, and d = 1 ; to find A 

I = a-k-(n—l)d. 
Hence. 1000 = 1 + (»-l) 1, 

or, n = 1000. 

1000 
Hence, ^ = :^ (1 + IQOO) or 50050a 

5. Given a = 1, » = 28, and 5 = 184; to find d and L 





8='^{a-^l). 


Hence, 


184 = |(l+0, 


or. 


I = 15. 




l = a+{n-l)d. 


Hence, 


16 = 1 +(23-1) (?, 


or. 


^ = A. 



5. Given a = 3, 2 = 38, and w = 6 ; to find tenns. 

„ . 38-8 ^ 

Hence, cf = -^ — 7- or 6. 

6 + 1 

Hence the series is 3, 8, 13, 18 28, 28, 33, 38. 



7. Given a = J, ^ = i» ^nd m = 8; to find series. 
_ i-a 
«i + l 

Hence, <? = t| or ^. 

Hence the series is ^y f , ^y, JJ, J. 

^. Given a = —7, <Z = —7, and w = 101 ; to find 8, 

I = a-\-{n—l)d. 
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Hence, I = -7 +(101-1) (-7) or -707. 

Hence, ^Sf = ^ [-7 +(-707)] or -36057. 



9. Given a = 100, n = 21, and /S = 1260 ; to find tf. 

^ = |(« + 0. 

Hence, 1260 = ^(100+^ 

or, I = 20. 

i = tf+(»-l)it 
Hence. 20 = 100 + (21-1) d. 

or, d = —4. 

Za 40 X 40 = number of miles A will trav^. 

Given a = 20, d = t» and » = 40; to find 8. 

i = a -J- (»— 1) d. 
Hence, « = 20 + (40-l)t oar i^ 

fif=|(a+0. 

Hence, S = 20 (20 + ^f? ) or 1385. 

1385 = number of miles B will travel. 
Hence, 1600-1385 = 215, No. miles that A i« in advance of B. 

11. Given a = a, d = 2a, and n = e ; to find L 

I = a-\-{n—l)d. 
Hence, i = a + {t-\)2a = (2«-l)a. 



12. Given a = a, d = 2a, n = t, &nd I = (2e— l)a; to find 8. 

5 = |(a + Q. 

Hence, S = ^[a-\- {2t-l) a] or at^. 
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IS. Given a = 1, d = 2, and » = 62; to find I and S. 

i = fl+(»-l)d. 
Hence. « = 1 + (52-1) 2 or lOa. 

Hence, iS = ^ (1 + 103) or 2704 

14. Lei OP = Na jeos. 

Then 180« = 1(270 + 0- W 

And i = 270+(iP-l)60. (2) 

Sabstitatiiig in (1) Talne of Hn (2), 

18605 = ?[270+270+(a;-l)«)]. 

a 

Whence, SOaJ« = 120iF; or, aj = 4. 

15. Given a = gJ+H = 4, d = If and « = 10; to find I. 

Hence, ? = 4 + (10-l) H «r l^f 

ig. Given a = 4, d = 4. « = 100, and f = 400 ; to find A 

Hence, 5 = ^|? (4 + 400) or 20200 yda 

20200 ydsw = 11 mi. 3 fur. 32 ids. 4 yds. 

17. Let ar— 3jr, ar— y, x+y, and a?+3y represent thenumbera 

Then will (a;-3yy -»-(«+ 3y)» + (a;~y)» + (a?+ y)> = 84. (1) 

(ar-^) («+ %) {x+f) (x-t) = 105. (2) 

Simplifying, a;*-10ary +9y* = 106, (3) 

and a5*+5a(» = 21. (4) 

Squaring (4), aj< + 10aj»y» + 26y« = 441. (5) 

Subtracting (5) from (3), 5a;V+4^ = ^ W 

Adding (5) and (3), a^ + 17y* = 27a (7) 



ARITHMETICAL PBOGBESSION. 315 

Let x — ry. 

Then will ^^*'+ V = 84^ _ (5^y f V = 84.) (8) 

ihen will ^ a4+i7y. = 278f " } rV+17y< = 273. f (9) 

84 

From (8). i^ = S^^l 4 • <1®) 

From (9). J^^i^m?- <"> 





y* = 


84 

■5r« + 4 




y* = 


273 




84 

5r*+4 ■ 


273 
"r* + 17 


28r* 


-4557-* = 


= -113. 



Hence, 

Simplifying, 

Completing square and extracting square root, 

66r«-455 = 441. 

Whence, ^ = 16. 

and •• = 4 

84 _. 
Substituting in (10), Jr = g/^g^^^ — ^^ 

and y = 1. • 

Whence, a? = 4. 

Hence, x-^ = 1, «-y = 8, x+y = 5, and xAr%y = 7. 

i^. Let ir-2y, «-y, «, a;+y, and «+2y represent the numbers. 

Then will (a;-2y) +(aj-y) + «+(«+ y) +(«+ ^) = 85' ^^ 

and (aj-2y)*4-(aJ-y)*+ic*+(a5+y)'+(« + 2y)* = 285. (2) 



5ic = 35, 

(T = 7, (3) 

aj«+ V = 57. (4) 



Simplifying, 

or, 

and 

Substituting value of x in (4), 49 +2^^ = 57. 

Whence, y* = 4, and y = 2. 

Hence, aj-2y = 3, x-y = 5, aj = 7, a; + y = 9, and aj + 2y = 11. 
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19, Let X— y, x, and x+y represent the numbers. 

Then will {pc^yf + ^^{x+yf = 1232, (1) 

and a;2_16 = (a;_y)(a;+y). (2) 

Simplifying, 3fl?» + 2y« = 1222, (3) 

and y* = 16, or y = 4. 

Substituting value of y in (3), 3aJ* 4- 82 = 1232. 

Whence, x^ = 400, 

and a; = 20. 

Hence, x—y = 16, a; = 20, and ic+y = 24. 

iO, Let x—9y, x—y, x-\-y, and a;+3y represent the numbers. 

Then will (x-Syf + (x + 3y)« = 4500. (1) 

and (x-yy + {x+ yf = 4100. (3) 

Simplifying, x^ + 9y^ = 2250, (3) 

and a^+y« = 2050. (4) 

Subtracting (4) from (3), %* = 200, 

y^ = 25, and y = 5. 
Substituting value of y in (4), «» + 26 = 2050. 

Whence, ^ a; = 45. 

Hence, a;-8y = 30, x'—y = 40, aj+y = 50, and aj+3y = 60. 

SI. Let x—2y, x—y, x, a; + y, and a; + 2y represent the numbers. 

Then will (ap-2y) (x-y) (a?) (aj+y) (a;+2y) = 945. (1) 

and (aj-a!y) + (at-y)+a;+(a;-»-y) + (a;+2y) = 25. (2) 

Simplifying, a^-5aV + 4ajy* = »46, (3) 

5a? = 25, 
and aj = 5. (4) 

Substituting value of x in (3), 

3125-625y3 + 20y* = 945. 
Whence, 4y*-125y« = —436. 

CJompleting square and extracting square root, 

8y«-125= ±93. 
Whence, y* = 4, and y = 2. 

Hence, x—2y = 1, x—y = 3, a; = 5, x+y = 7, and aj + 2y = 9. 
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SS, Let x^y = hundreds' digit, 

X = tens' digit, 
oj+y = units' digit, 
and 100 (x—y) + 10a; + (oj +y) = the number. 

{x-y)-\-x^-(x+y) ^ 

and 100 (x-y) + lOaj + (a; + y) -f 26 = 100 (a; + y) + 10a; + (a?-y). (2) 
Simplifying, llla;-9^ = 78aj, 

or, X = dy, (3) 

and lllaj-99y+198 = lllaj+»9y, 

or, y = l. (4) 

Substituting in (3), or = 3. 

• Hence, x—y = 2, x = 3, and x+y = 4 

gS. Let X, a;+500, aj + 1000. a;+1500, aj+2000, and a;-f2600 represent 
the number of dollars in the respective shares. 

Then wUl 

a;+(aj+500) + (aj+1000) + (a;+1500) + (aj+2000) + (ar+2500) = 9000. 

Whence, 6a; = 1500, 

and x= 250. 

Hence, a; = 250, a;+500 = 750, a; + 1000 = 1250, a;+1500 = 1750, 

a; + 2000 = 2250, and a;+2500 = 2750. 

g4. Given, a = 198 inches, d = 386, and n = 60 ; to find S. 

I = a'\-(n—l)d. 
Whence, 7 = 193 + (60-1) 386 = 22967. 

60 
Whence, ^ = y ^^®^ + ^^^'^ 

= 694800 inches or 57900 ft. 
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Art. 397. 

1, Given a = 3^ r = 5, and n = 5 ; to find I, - 

Whence, / = 3 x 5* or 1875. 

g. Given a = 6561, n = 10, and r = J ; to find L 

Whence, / = 6561 x ( J)» = ^VW» <>' h 

5. Given a = 2, r = 8, and » = 6 ; to find I, 

Whence, ;=r2x3*OT486. 

4, Given a = l, r = l, andn^S; to find I. 

Whence, / = 1 x(l)' = ^. 

6. Given a = 8, r = 2, and 7) =r 18; to find k 

Whence, / = 8 x 2" = 1228a 

6, Given a = 164, r = i, and w = 18; to find «. 

Whence, « = 164 x (i)« = i^ ox ^^. 

7, Given a = 8, r = 2, and » = 8 ; to find 8, 

Whence, i& = ?^^^ or 765. 

A — 1 

8, Given a = 4, r = J, and w = 7 ; to find A 

r— 1 
Whence, ^ = iMzlI = 4^ or 5J«. 
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9, Given a = 6, i = 3645, and m = 5 ; to find r. 
I = af-+i. 
Whence, 3645 = 6 x»^, 

or. r« = 729. 

Extracting sixth root, r = 3. 
Hence, the series is 5, 15, 45, 135. 405. 1215, and 3645. 

10. Given a = 1 and r = t ; to find 8. 

Whence, 6 = j^ = 2. 

11. Given a = | and r = f ; to find 8. 

1—r 
Whence, ^ = ^ir = 2. 

1£. Given a = 14 and r = ^ ; to find 8. 

Whence, 8 = j^ = 16t. 

/5. Let aj, ay, xy*, and ajy* represeot the four terms. 

Then will aj+ajy* = 148, (1) 

and a;y+a^ = 888. <2) 

From(l), ^. + 1 = ?:^. (3) 

From (2), ^ + 1=^' <4) 



Hence, 



1^^888 
X ~~ xif ' 

or, y = 6. 

Substituting in (1), a5+36a; = 148. 

Whence, 37a; = 148, or, aj = 4. 

Hence the series is 4, 24, 144, and 864. 



ar+V^+y = 1^ 


0) 


a!*+ajy+y* = 84. 


(2) 


«— v^+y = ^• 


(3) 


a;+y = 10. 


(4) 


V^ = 4' 




iry = 16. 


(5) 


«»+3a:y+y« = 100. 


(6) 
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14- Let X, ^xy, and y represent the numbers. 
Then will 
and 

I>iyiding(2)b)r(l), 
Adding (3) and (1\ 

Subtracting (8) from (1), 

and 

Squaring (4), 

Subtracting 4 times (5) from (6), a:»— 2ajy + y» = 3a 

Ertracting square root, x—y = 6. (7) 

Adding (4) and (7), a; = & 

Whence, y = 3. 

Hence the series is 8, 4, and 2. 

15. Let X, ^xy, and y represent the numbers. 

Then will aj+-\/^+y = 52, (1) 

and x+y : y^ : : 10 : 3. (2) 

From (2), 3a;-10>v/ay+3y = 0. (3) 

Multiplying (1) by 3, 3aj + 8 v^ + ^ = 156. (4) 

Subtracting (3) from (4), y^^ = 12, 

or, QDy = 144 (5) 

Substituting value of y^ in (1), aj+y = 40. (6) 

Squaring (6), jc» + 2ajy + y« = 1600. (7) 

Subtracting 4 times (5) from (7), a^—^xy+y* = 1024. 

Extracting square root, x—y = 82. (8) 

Adding (6) and (8), a; = 36. 

Whence, y = 4. 

Hence the series is 4, 12, and 86. 

16, Given a = 50 + i(50) and r = H; to find A 

8=-^. 
r—l 

Whence, 8 = ^—j = 160. 
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17. Let X, ^xy, and y represent number of dollars in the respective 
shares. 



Then will 




«4-v^+y = 210. 


(1) 






^^-30 = y. 


<3) 


Adding (2) and (1), 




ir+2v^ = 240. 


<3) 


Subtracting (2) from 


(!)• 


«+2y = 180. 


(4) 


From (4), 




X = 180-2ir. 




Substituting in (3), 









17. 



IS. 



eo. 



(180-2y)^ 2Vir(180-2y) = 240. 
Simplifyinpr, jf'-f 40y = —800. 

Completing square and extracting square root, 

1^-20 = 10. 
Whence, y = 80. 

Substituting in (4), x = 120. 

Hence the series is 120, 60, and 80. 

Art. 44>6. 

a?» + ar-12 (a; + 4) (ir-»3) _ a;+4 



«*-2^ "" (a^-y)(«*+y) ~ «"-y ' 

(a5-l)^ + (g-fft-2)(g+fe-2q5) 
(a6 + l)«-(a + 6)« 

_ fl^ + 4flft-2a-f y-25-l-l-2ay-2a^3 + o«y 

_ (qft— a-&+l) (a5-a— 5+ 1) _ aZ)-a— &+1 
~ (aft + fl + 6 + l)(a6-a-6+l) ~ db-^a+h+\ 
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Art. 407. 



19. 



(x+3f){x+e) {x+y){y+z) (x+z)iy+e) 

^ [( j;*-ys)(y 4-g)] + [(y*-aag) (g+g)] -f [(g^-ay) (a;+y)] ^ ^ 
(i+y)(a;+g)(y+2) 

_ {x—y + z){x+y-z) (y— g-f z)(y+ag— g) (g—g+yXg+g-y) 
"■ (aj+g+y)(aj + g— y) (ar+y+g)(a?+y— g) (y+g— aj){y+g+ir) 

__ x-hy—z y—x+z z+x—y __ x+y+z _ 
~ x-\-y + z x+y + z y-\-z-\-x "~ x+y-hz ~ 

g«-9a; + 20 g»-13g4>42 __ (a?-5)(a?-4)(j;-~6)(g--7) 
^' x»-6i; "" aj«-5aj "" [a;(aj-6)] [«(a;-5)] 

_(a._4)(a;-7) 



x-\-l g» + g— 2 __ (g-f-l)(a;— l)(a;+2) _ x+2 
• a;-l "" ««+aj ~ {x^l)\x{x+\)] ~ a; 

3a;*-« 10 _[a; (3a;-l)]10 _ aa;-t 

5 "^ 2x9-4b ~ 5[2ar(a;-2)] ^ a;-2 ' 

a + & ^ aaj+x* ^ V a—aj/ ~ {a-\-b)[x(a+x)](a—x) 

~" a; 
^5 ^1 ^-^^ - ^g . ^\- [(«+&)-(«-&)] [2 (fl~&)+26] 
_ 4a6 

;?e. ^(«-g) ^ xja-^x) __ [a;(a-a?)] [a;(a + a;)1 _ a^ 
a« + 2aa;+ar2 a«-2aa;+ar« ~ (a + a;)(« + a;)~(a-ar)(a-a;) "" a«-a** 



S7, 
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1 



(m— 7i)* 

-2a; 



a&+6* + a* a' 



< 2a? 2a? I (a? ?_l.-_^ 

V+l'^af^-lf • (a?« + l i«-lj"a?*-l 

( l + a6J I l + a6 ) l + oft 1+a* 

1 1 1 

1+a? 1+a? 1— a? 1 1— a? 1+a? 

SS. 7- + + = - + — i r + 



1 a? a? a? a?(l+a?) af(l— a?) 

1 + a? 1— a? 1 + a? 

_ (l--a?«) + (l-a?)« + (l+a?y ^ 3+a!« 
"* a?(l-a;») a?(l-a?«) 

2&rj-2 I 4ft» + 6&ra?» 



-6M ~ 6«- 



^-^^ 6_raJ« |ra?«-6"^r»a?*-6*f ~ l^-r^a!' 

a' y _ a»(a?-6)+y[(a?~g)-l] 

(a?-a) (a-6) "^ (a?-5) (ft-a) (a?-a) (a?-6) (a-6) 

aa?+6ar— «6 



55. 



(x—a) (a?— &) 
1 1 



(a-6)(a.-c) (6-a)(6-c) (c-a)(c-ft) 

^ (6-c) + [-1 (a-c)-] + (fl-6) _ ^ 
{a-h){a-c)ib—e) 
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S7. 



X {x—y) {x—z) y {y—x) (y— «) xyz 

_ 1/g (y-g) 4- a« [ -1 (a?-g)] - jx-y) (x-z) (y-g) 
xyz {x—y) {x—z) (y—z) 

__ xy*—a^y _ -^y(J^-y) 



xyz {x—y) {x—z) iy—z) xyz {x—y) {x—z) {y—z) 

1_ 

z{x-z){z-y} 



gg yi + ^ + ^_ 

{x-z){y-x) {x-y){y-z) {z-y){x-z) 

_ yi[-'l{y-z)]-^xz(x-z)-\-xy[-l(x-y)'l 
{x-z){x-y){y-z) 

_ pz*—y*z + aft?— gg* + xy^—x^ _ _^ 
it^y-xy^+y'z—xH-^xzl^-yz* ~ 



^''- (a:-6)(6-y)'^(ar-y)(y-5) (ar-y)(5-a?) 

_ (x+y)(x-y)+{x + S){!S-x)-(y+5)(P'-S) _^ 
{x-6){5'-y){x-y) 






a— 6—1 &— a— 1 6 + l~a a— 6 + 1 

_ (g-6)'(--g+&-l)-f(g-6)'^a-&-l)-f[~l(-a+6— l)] + [-l(fl-&-l)] 
- (a-&-l)(-a + 6-l) 

^ ~2<i» + 4a6-26«-f2 

g-fl g g+y g-y 

(«+y)(y-i») (a+aJ)(a+y) (« + a;)(y— «) 

_ (g-~a)(a + af) + (a; + y)(y-a;) + (<i-y)(a+y) _ ^ 
(«+y)(y-ir)(« + a;) 
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aj«-6 2«+9 8a;+4 



a;*-5aj + 6 ()(a;-3) 6(ir-2) 

5 (a?^-G)-(2iJ + 9) (a--2)-(3a;+4) (ar— 8 



^. 



5(aj-8)(a?-2) 



(l-ab){a-b) {b'-l){a-b) (6»-l)(l-a6) 

_ 5(y-l) + a(l~a&)+ay (g-ft) 

■" (l-a6)(rtr-ft)(ft«-l) 



^a^b^-b^+ab^-a+a'b+b 



Art. 409. 



i[8«-f(l4-ar)] gj _ 3^ . 

7a;-2 10-2* _ x+m 
''''' 12 ^ 55 ~ 55 * 

Clearing of fractions, 

885ir-110+120-24a; = 12a; + 7(». 

Whence, 849a; = 698. 

a? = 2. 

i8:r2i'*^^^ 24 -*^ 3 ' 



6a;-7i 64a; + l _ 53 _ 12f-8a; 
13-2a; "*" 24 ~ 12 3 ' 



Multiplying by 24, 

144a;- 17 6 
13-2a; 



+ 64a;+l = 106-101 4- 64aj. 



„^ 144a;- 176 . 

Whence, -1332^- = ^• 

144r-170 = 43-81, 
an<i « = li 
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m'— 1 m (g— 2n) __ 1— n' n(a+m) 
~» a—x ~~ n—m x—a ' 

m*— 1 «*— 1 am— 2mn — a»— ot» 



m—n a—x n—m x—a 



m — n m—n a — x a — x 

ofn-han — tnn 
or, «H-» = • 

a—x 

Clearing of fractions, (m + n) (a—x) = am + an—mn. 

Whence, —mx—nx = —mn, 

J mn 
and X = • 



It. 



or. 



x—a x—a + c x—h—c x—b* 
e c 



IS. 



{x—a) {x—a + e) (x—b) (x-b-c) 
Dividing numerators by e, 

1 1 

{x—a)(x—a+e) "" {x—b)(x—b—6) 

Clearing of fractions, 

a^—2bx—ex+b^+be = x*—2ax-^cx-{-a*—ac 

Whence, 2{a—b—c)x = a^—ae—be—l^, 

(a'\-b){a—b—e) a+b 
2 (a—b—c) 2 

x—a x—a—1 x—b ^ x—b—1 



or, 



x—a—1 x—a— 2 x—b—1 x—b- 

1 1 



{x—a-1) (x-a-2) (x-b-1) {x-b-2) 
Clearing of fractions, 

ar»-2&r-3a;+6« + 36 + 2 = ««-2aaj-8a;+a«+8a+2. 
Whence, 2 {a—b) a; = (a + ft + 8) (a— ft), 

a+ft+8 

X = jr • 
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U' (aj+a)(8a?+6+(5)» = (iF+6)(aa;+a+c)». 

Simplifying, (6« + 2flkj— a*— 26c) « = a*6 + be*—at^—a(^, 

or. ^ (6— a) (fln-6-.2c) x = (c«— oft) (6— a). 

Whence, x = 



a+6— 2c 



i^. (aj-«)»(a?+a-26) = {as-bf(x-2a+b). 

Simplifying, 2a«ar-2&«a; = 2a&»-ft*-2a»6+a\ 

Whence. * = '^+y-8f->' = ^i^). 



OP, 



n+b 



8a6c _«^ (2«+6)ft^^ ^ 
a+6^(a+6)»^ a(a + ft)» ^^^^« ' 

(2a + 6)6«j; 8ff«r-h6* 8a»c a«B» 

OP, — ^—. — ~r- + = — j- + 



a(a + by a i»+6 (a+6)» 

Simplifying, 

Sa^cx + gg^ftcg + Sat^ex + a'to _ 6(8a»c + 6a'6c+8ayc4-a'ft) 
a{a+by " {a-\-bf 

Clearing of fractions, 

(a + 6)(ai»c + ea«6c + 3a6»c+a«6){r = o6(8a*c + 6a*Z>c + 3a6«c + a«6). 

Whence, x = — r • 

Simphfymg, g^ =. -^ 

Whence, 9x = 800, 

and x = 40. 
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19, 



(a-6) (x-«) (fl-h) (x-b) aj»-a* 

SimpIifTin^, 

(tf-t-e) (6+g) _ n ^ 

((1-6) (jT^ff) (a-6) (a?-6) ~ ar-a ' 

Clearing- of fractions, 

{a +e) (x—h)—(b+e) (x—a) = « (x—h) (a—b). 
Whence^ mx—be—bx -^ae = n (x—b) (a—b), 

or, (a— 6) ar+ e(a—b} = n (x—b) (a—b). 

Dividing' b J (•—*)• «+tf = ««— n6. 

Whence^ x—nx = — «— n>. 



or. 



n-1 



= ('-|)S*')*(rf 



^/. 



Simplifying; 


~7S8aj-1340 60- 17a; 
115 ~ 2 


Whence. 


479tr = 9580, 


and 


« = 20. 




5(}+ar) 17-ir_ Ito 
l + ar ' 2x + l ~ ^^^ l4-3aj' 


or. 


5+4a? 17-a: 73 lOa? 
4(l + ar) ' 2a;+l ~ 4 1 + 3* 


Transposing, 


17-ar 78 lOa? 5+ 4c 
2a5 + l 4 l+3a! 4(1+3*) 



Unitiug, 
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17-a? 68 + 15ftr 



ac + 1 4(l+&c) 
Clearing of fractions and uniting^ 

330ar» = -95a?. 
Whence, aj = — JJ. 

;?^. -— T-«— + (^ + n) = -^ ■ ( ]—mn + (x+l)(m + n). 

eui^n* L mn J \ ctnn / 

Simplifying,' m-i-n = — tw»-^-(«-^-«)st-^■1»+«. 

Whence, — (m+n)ar = — ti»i». 



sr = ■ 



m-f-» 



f5. (ar-<i) (ar-6)(a?-h2a+26) = (a?+2«)(a?+26) (a?-a-5). 

Simplifying, Mxc = 6«^+6ei6*. 





Art. 410. 


1. Let if = nnmbef 


of pounds of copper to be added. 


Then 


100(140 + z) 
200 + a? ~ ^ 


Wlience, 


16a? = 2800, 


and 


X = 175. 



S. Let JT = number af cwt of specalum metal needed. 
Then A (8)-Ht«^ (a?) = f (8-ha). 

Whence; 8a? = 120, 

and « = 16. 
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3. Let X = number of oz. of first bar needed, 
and 30— a; = niimber of oz. of second bar needed. 
Then A« + A (20-aj) = 10. 
Whence, 3a; = 20, 

and a; = 6f . 

Hence, 20~a; = 13J. 

4. Let X = number of minute-spaces the minute-hand must go after 3 

o'clock to overtake the hour-hand. 

Then 12 gone : x gone : : 11 gained : 10 gained. 

Whence. 11a; = 120, 

and X = lOJJ. 

5. Let X = number of minute-spaces the minute-hand must go after 6 

o'clock to be five minute spaces behind the hour-hand. 

Tlien 12 gone : x gone : : 11 gained : 25 gained. 

Whence, 11a; = 300, 

and « = 27tV. 

Let X = number of minute-spaces the minute-hand must pass over 
to be ten minute-spaces ahead of the hour-hand. 

Then 12 gone : x gone : : 11 gained : 40. 

Whence, 11a; = 480, 

and X = 43^. 

6. Let X = the minute-spaces the hour-hand must go, 
and 12a; = the minute-spaces the minute-hand must ga 
Then (45 -i- a?)- 12a; = 30. 

Whence, 11a; = 15, 

and X = 1^. 

Hence, 12a; = 16^^. 

7. Let X = the minute-spaces the hour-hand must go, 
and 12a! = the minute-spaces the minute hand must go. 
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Then 12x-(35 + ir) = 15. 
Whence, lljc = 50, 

and X = 4^y. 

Hence, 13a? = 64^^. 

8. Let X = the minnte-spaces the hour-hand must go, 
and 12:z; = the minute -spaces the minute-hand must go. 
Then (65 + a;)-12aj = 30. 

Whence, 11a; = 26, 

and * = tf • 

Hence, 12x = 27^. 

9. Let X = the minute-spaces the hour-hand must go, 
and 12x = the minute-spaces the minute-hand must go. 
Then 12aj+a; = 35. 

Whence, 13a; = 35, 

and x = 2^. 

35— 2y*|f = 32^ min. after 7 o'clock. 

10, Let X = the minute-spaces the hour-hand must go, 

and 12a; = the minute-spaces the minute-hand must ga 
Then 12aj-ha; = 30. 

Whence, 13a; = 30, 

and a? = 2^. 

Hence, 12a; = 27^ ^^^- before 6. 

60-27i^y = 32^y min. after 5. 

11. Let X = the minute -spaces the hour-hand must go, 
and 12a; = the minute-spaces the minute-hand must go. 
Then 12a;-i-a! = 60-40. 
Whence, x = 1^^. 

Hence, 12a; = 18^. 
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12. 


Let 




X = number of dollars that A has. 




and 


X- 


-175 = number of dollars that B has. 




Then 




ix = i{x-m). 




Whence. 




8sr = ftr-1576. 




and 




X = 1573. 




.Hence, 




ar-175 = 1400. 


IS. 


Let 




X — number of dollais that house cost. 




and 


750- 


'X = number of dollars that carriage cost 




Then 




Hx = 750-a;. 




Whence, 




ftr = 1500-aK, 




and 




« = 300. 




Hence, 




750-300 = 450. 


Ih 


Let 


X 


= number of cents per bushel of potatoes, 




and 


«+10 


= number of cents \yeT bushel of com- 




Then 




80x+100(aj^-.10)- 136. 




Wlience. 




180JC = 1?6, 




and 




X = .70. 




Hence, 




aj+10 = .80. 


15. 


Let 


X 

4 


= number of miles A walks per hour, 




and 


X 

5 


— number of miles B walks per hour. 




Then 




"©-•©=«• 




Whence, 




60ir-36x = 480, 




and 




a? = 20. 




Hence, 




! = '• 




and 




5-4. 
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16. Let X = number of miles officer goes per hour. 
Then 1^ = 1«?^>. 

X 6 

Whence, OOar = 600, 

and X = 6{. 

17, Let X = No. mi. the boat goes per boar in still water, 
and \x = No. mi. the current goes per hour. 

100 100 



Then 


x—ix x+\x ^* 


Whence, 


400 400 20 
ac 5a; ~ 3 ' 




2000-1200 = lOOu. 


and 


a; = 8. 


Hence, 


\x = 2. 



18, Let X = number of gallons of water needed. 

rru ^2 + a; 61 

^^"° i00T5 = 66- 

Whence, 4x = 120, 

and a? = 30. 

19, Let a; = No. mi. the boat goes per hour in still water, 
and y = No. mi. the current goes per hour. 

Then i^ = ^*» ""^ aj+y = 15; (1) 

and ^ = '^' ""^ x-p = 9. (2) 

Adding (1) and (2), 2a; = 24, 

and a; = 12. 

Whence, y = 8. 
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SO. Let X = namber of minute-epaces the hour-hand mnst go, 
and 129; = namber of minute-syaces the minute-hand must go. 





Then 


ar-i-12aj + 15 = 60, 








13a; = 45. 


• 




and 


a^ = 3A. 






Hence, 


12a; = 41^ minutes after 3. 
flO-41A - IBA minutes of 4. 




jfi. 


Let 


Sx = number of thief s steps, 






and 


2a; = number of officer's steps. 

3aj-H20 2a; 
8 "" 5 ■ 






Whence. 


a; = 100. 




P9 


Hence, 


3a; = 300, and 2a; = 20a 





Then 1( (a;— 500) = No. doUars in his stock at end of first year ; 

H m (a;— 500)— 500] = No. dollars in his stock at end of second year ; 

and li{lHH(a?-500)-500]~500} = No. dollars in his stock at 
end of third year. 

Then 1\{\\ [IJ (a;-500)-500]-500} = 2a;. 

wv 64a;-74000 ^ 
Whence, ^ = 2a;, 

and x = 7400. 

SS, Let X = number of minutes the clock loses, 

and a;-l-2 = number of minutes the watch gains. 

Th 819 _ W[^ 

60 + (a;-H2)~60-a;* 

Whence, 1586a; = 1586, 

and a; = 1. 

Hence, a;+2 = 3. 
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24. Let X = number of pounds of silver needed. 

Then .30 of 140 = 42 lbs. of gold. 

140-42 = 98 lbs. of silver. 
98 + flj 



Whence, 
and 



140 + ic='^^- 
.25aj = 7, 

a? = 28. 



B5, Let X = number of dollars he had at first. 

Then ^aj— (Jfas-lO) = No. dollars not stolen. 



4a?-(«a;-10) : 



5a; + 140 
14 



5a;+140 



+ 140 /15a; +420 ,„\ xt ^ n i ** ^* -s ^ 

Ti. I — TSl 13 j = No. dollars left after paying carfare. 



5a; +140 /15a; + 420 



5a;+400 



14 V 


140 '"; - 30 


5a;+400 
20 


-C-if .»)».<» 


Whence, 


21a;-280 = 20a;, 


and 


« = 280. 




Art. 413. 



1. 


Let 


X = what youngest received. 




Then 


x-\-m = what second received, 
a;+2w = what third received, 




and 


a;+3m = what fourth received. 




Hence, 


ix + Qm = d. 




Whence^ 


d—Hm 

"= 4-' 



and 



x + ^m = — -. — -\- 3m = — i — • 
4 4 
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2, Let X = number of sheep. 
Then 



and 



= the price the first paid, 
= the price the second paid. 





i x' 




Whence, 


a-b 

X = • 

e 




Hence, 


a ae 

X - a-b' 




and 


b be 
X a—b 




Let a? = first part, 


y = second part, 




= third part. 


and u = fourth part. 






«-fy+e+w = »• 


(1) 




jc+r = y— r. 


(2) 


• 


jB+r = ns. 


(3) 






(4) 


Adding (2) and (1), 


air+e+M = «— ar. 


■ (5) 


Multiplying (5) by r. 


S«i!+»«+i»r = nr— »r*. 


(«) 


Adding (3) and (6), 


(ar+l)a!+«r = vr—W—r. 


(7) 


Adding (7) and (4), 


(r»+8r+l)<r = n»--2r»-r-r». 





Whence, 
Hence, 

and 



t = 



t« = 



»r— r(r + l)' 
«>+r(r-i-iy 
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-^ Let « = 


= value of first horse, 




and y = 


= value of second horse. 




Then 


xjt-a = my. 


(1) 


and 


y + a = nx. 


(2) 


Multiplying (1) by », 


nx—mny = —an. 


(3) 


Adding (3) and (2), 


y—mny = —a— an. 




Whence, 


a{n+l) 
^ mn-1 




Hence« 


^_«(^ + l). 





S, Let X = the distance that he went. 
Then 



XX. 

- +- = A. 



Hence, 



(m+n)x = hmn, 
hmn 



m + n 



6. Let X = the breadth of field, and aa = the length of field. 



Then 

Whence, 
and 

Henoe, 
and 



{x+c)(ax + h) _ xxax 
160 "" 160 "*■ 

aa^+acx+hx+he — ax* + 160d, 

(ae+b)x = IQOd—be. 

leOd-be 

X = =:-, 

ae+b 

ax = — ^^ r -" 

ac+b 



7. Let X = number of gallons each contained at first. 
Then aj— 6 = m (a?— a). 

am—h 



Whence, 



m-1 
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8. Let X = number of pounds of tea needed. 

ax+be 



Then 

Whence, 
aud 

Hence, 

9. Let 
and 
Then 

Whence, 



a 

ax+be = dx+bd, 

{a—d) X = bd—be. 

b{d-c) 
a—d 

X = number of days that he worked, 
a—x = number of days he is idle. 
bx—e {a—x) = d. 

ae+d 



X = 



b+e 



10, Let X = number of men in the reinforcement. 
Then m+x :m :: d—e : r. 

Whence, rwi+rx = dm— em. 



Hence, 


X 


_ m {d—6—r) 

r 




^ Let 05 = A's share. 




y = B's share. 




2 = C*s share. 


and 


u = D's share. 




Then a;+y+« + t* = a. 


or, 


x+y+z+u = a. 


(1) 


mx = y. 


or. 


mx—y = 0. 


(2) 


e = x+y, 


or. 


e-x—y = 0. 


(3) 


u = y+z. 


or, 


u—y—z = 0. 


(4) 


Adding (1) and (2), 


(m + l)x+z+u = a. 


(5) 


Subtracting (4) from (3), 


2e- 


-x—u = 0. 


(6) 


Multiplying (5) by 2, (2m 


i+2)a;+285+2t* = 2«. 


(7) 


Subtracting (6) from (7), 


(2i»+8) 


x+Su = 2a. 


(8) 


Adding (1) and (4), 




x-\-2u = a. 


(9) 


Multiplying (8) by 2, 


{4m ^Q) 


x+iiu = 4«. 


"(10) 
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Multiplying (9) by 8, 


3a;+6M = 3». (11) 


Subtracting (11) from (10), 


(4»n-8)aj = a. 


Whence, 


a 


Hence, y = ^^^. ^ 


a(w + l) a(am+l) 
~ 4j»+8 ' "~ 4m+3 



12. Let X = how long it will take A to do it, 

y = how long it will take B to do it, 
z = how long it will take C to do it, 

and - 4- - + - = how long it will take all together to do it. 
Then 



Subtracting (1) from 

Adding (S> and (4), 

Whence, 

and 

Henoe, 



1 + 1-1 


(1) 


. 1+1-1 


(2) 


111 


(3) 




(4) 


3_1_1 ^1^ 
y~ a h c 




bcy^aey+aby = 2abe, 




2ahc 




^ — ab+tc—ae 




2abc 




^ " ac+lc-ab' 




2ahc 




^ ^ ab + ac—bc 




111 2abc 




X y z~' ab + ac-^bc 
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1$, Let X = number of ounces of gold in the mixture, 

and e—x = number of ounces of silver in the mixtoie. 

Then * + ^J=l = d. 

a b 

Whence, bx+ae—aai = abd. 

Hence, ^^a(c-M)^ 

a—-o 



Art. 414. 

y/x ^/a __ 's/a ^ 
^/a ^^x >\/6 

Squanng, a "•" S ~ 6' 

X a a ^ 
or, - + - = -. — 2. 

a X 

_ , . o^+a^ a-2b 

Reducing, __=_-. 

Clearing of fractions, transposing, and uniting, 
feu*— o (a— 2*) a? = —aH>. 



S9. 



Whence, x = a (a-2b) ± /y/4a«6» + a* (— 4a«& + 4a«6»), 
a*—2ab ± a\/a^—4ab o' ± a\/a*—4ab 



SO. — 4- —^^^ = — - . 

'V/aj+'V/a—a? y^— >y/a— aj ^/a? 

Adding first two members. jxy_x _ — _ ^ 

Clearing of fractions, 2a;' = 2&z;~a&, 

or* 2«»-2&a; = -oft. 
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Multiplying by 2, 4a^— 46a? = —2db, 

Adding 6* to both sides, 4aj*— 4&j; + &« = 6«-2a6. 
Extracting square root, 

Wlience, 



SI. 



From Art. 300, (4), 

Squaring, 

From Art. 300, (6), 

Extracting square root, 

(Hearing of fractions, 
Wlience, 

or. 



S$. 



From Art. 800, (7), 

Squaring, 

Clearing of fractions. 



2aj-6: 


= oc v'6«-2a6. 




a-i-aj+ V2aa; + flj* 


6« 


a + x—^2ax + ix^ 


1 


^2ax+a^ 
a^x 


6« + l 


2aar + a;« 


&* + 26« + l 


a* + 2aaj+aj* 


-64_958 + l' 


{a+xf 


4»» 


a 
a—x 


-^6» + l 


26ir+2a5 


= flft'+a. 


2te 


= «&*— 2a6+/i, 


X 


2b 


iA^ + j 

r a— a? 


8 


r a— a? 


"2" 


( 


1 


r 0— a? 


"5* 


ft»(a-a;) 


1 


a+a? 


~25 


25a6»-256»a? 


= a+aj. 
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TranspofiiDg and unitiDg, Wi^x +x = a (256'— 1). 

WK ^ a (2^-1) 

Whence, x = -^ ^^^ • 



^J. 



55. 






From Art. 300, (7), -^— g = -^^ 

„ ^ ar + l 25(7a; + 8) 

Squaring, ___=_____. 

aearing of fractions, 64 (8a; + 1) = 25 (7a; + 8). 

Transposing and uniting, 17a; = 186, 

a; = 8. 



S4> 



8a; + l + >v/2g-7 _ V28a? + 1+ V3 (4r-5 ) 



^8a;+l-V2a*-7 ^28^ + 1-^3 (4a; -5) 



From Art. 800,(7). ^Wl ^ y^^. 

\/2x-l V 12a;— 15 

Sqnanng. __=__.. 

Clearing of fractions, 86a;«— 38a;— 15 = 56a;*— 194fl;— 7. 
Transposing and uniting, 20j;«— 161a; = —8. 
Multiplying by 6, 100a;»-805a; = —40. 

Adding (!}!)«, 100a;»-805a;+(i}J^)» = i^^. 
Extracting square root, lOa;— i|i = ± ^. 

Whence, 10a; = 80 or i, 

and a; = 8 or ^. 

\/ex+l-\-^/2x 7Va;-4+ V7a;+8 
^6x + l-^/2x ~ 7\/x^-^^/7xTS 

Whence. V^^ ^ 7>v/^^ ^ 



Squaring, 
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ftc+l 49aj-196 
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S6. 



3aj 7a; + 8 

Clearing of fractions, 42fl;» + 55a; + 8 = 98«*— 392aj. 
Transposing and uniting, 66a;*— 447a? = 8. 
Completing square and extracting square root, 

113a;-447 = ± 449. 
Whence, a; = 8 or —A. 

V8(a; + 1)+ Va;-2 _ Vj^±l±V^±?. 



From this. 



Squaring, 



V8(a;-t-l) _ V9a;+1 



^23;+ 3 
8a-+3 9a; + l 



a;— 2 2a; + 3 
Clearing of fractions, 6a;* + 15a; + 9 = 9a;"— 17a;— 2. 

Transposing and uniting, 3a;*— 32a; = 11. 
Multiplying by 3. 9a;*— 96a; = 38. 

Adding 16*, 9a;*-96a; + 16* = 289. 

Extracting square root, 3a;— 16 = ± 17. 

Whence, a; = 11 or — J. 



S7. 



From this. 

Squaring, 

Clearing of fractions, 



V4«+5+V2aJ + 3 _ 
V'4fl?+6->v/2a;+3 


V5a;-6- 








/v/4a;+5 _ 
V2iC + 3 


V5a!-6 
V3a;-8 








4a; + 5 
2a; + 3 


5a;-6 
" 3a;-8 







12a;«-17a'-40 = 10a;« + 3a'-ia. 
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Transposing and uniting, 2a^— 2(kr = 22, 

or, a?-10aj = 11. 

Adding 5«, aj*-10aj+26 = 36. 

Extracting square root, a?— 5 = ± 8. 



Whence, 



« = 11 or -1. 



S8, 



From this. 



Squaring, 



^Ja + x— /\/&— a? /y/c + a;— /\/a--flJ 

\/o + aj _ \/c + a; 
y'ft— aj /y/a— a? 



a+ar 



c+a? 
a— aj 



Clearing of fractions. 
Transposing and uniting. 

Whence, 



«•— a;' = 6c + (&— c)a;— aj*. 

(&— c) a; = a*— 6c. 

a«-6c 
a; = -r • 



28. 



Multiplying (2) by 2, 

Subtracting (8) from (1), 

or. 

Substituting value of y in (2), 

Transposing and uniting. 

Whence, 

or. 
Hence, 



Art. 415. 

8(a;y+l) = 33y; 

4(0^ + 1) = 33a;. 

8(ay + l) = 660?. 

-66aj = 0, 

y = 2a;. 

4(2a;« + l) = 83a?. 
8a5«-38a? = -4. 



(1) 



(4) 



33 ± V4x8x(- 

X = 



16 



a? = 4 or J. 
y = 8 or J. 



29, 



qUADBATIO EQUATIONS. 
a*-y» = 7980; (1) oj-y = 10. 



Dividing (1) by (2X 

Squaring (2), 

Sabtracting (4) from (8), 

or, 

Adding (6) and (8), 

Extracting square root. 

Adding (6) and (2), 

and 

Hence, 

SO. aj»(a!-y) = 75; (1) 

Uniting, 

or. 

Transposing and uniting, 

or. 



a:»+ajy+y* = 798. 
aj*-2iry+y« = 100. 
3fl:y = 693, 
xy = 281. 
aj*+2fl^+y» = 1024 
x+y = ± 32. 
2a? = 42 or —22, 
a? = 21 or -11. 
y = 11 or -21. 

a^(2aj+8y) = 400. 

2a;+8y _ 16 
x-y " 8 ' 

(te+9y = 16flJ-l^. 
10a? = 25y, 

25y*, 
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(2) 
(8) 
(4) 

(6). 
(6) 



Substituting value of a? in (2), -^ (5y + 8y) = 400. 

Whence, 20Qy» = 1600, y» = 8, and y = 2. 

25y« 8y 
Substituting value of x in (1), -j- x ^ = 75. 

Whence, 75y» = 600, 

y» = 8, 

lind y»-8 = 0. 

Factoring, * (y-2)(y« + 2y + 4) = 0. 

y«+2y+4 = 0, or, y«+2y = -4 

Extracting square root, y = — 1 ± V ~8- 

See Appendix. 
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SI. aJ*-ay +y« = 49-2a!y ; 


(1) a^+a?y»+y* = 931. 


Or, aj»+ay+y» = 4»; 


(1) ar*+aj»y«+y* = 931. 


Dividing (2) by (1), 


«*-a;y-i-y* = 19. 


Subtracting (8) ftom (IX 


2ay = 80, 


or. 


ay = 15. 


Subtracting (4) from (3). 


«*-2ay+y» = 4. 


Extracting square root, 


a;-y = ± 2. 


Adding (4) and (1), 


«»+2a:y+y» = 64. 


Extracting square root. 


a?+y = ±8. 


Adding (DO and (fi)» 


2d; = ± 10 or ±6, 


or. 


a; = ± 6 or ± 3. 


Hence, 


y = ± 3 or ±5. 



(2) 



(8) 



(4) 



(5) 



(6) 



SS. 



ai»+y»+4(a!»+»»)* = 45; a) (i*+V* = 



a:'+»»+4'v/ai»+y« = 45. 



Adding 4 to both sides, !F»+y» + 4'v/a!'+y* + 4 = 49. 



Extracting square root. 


V'a!»+y« + 2= ±7, 




or, 


>y/a;*+y» = 5 or —9. 




Squaring, 


aj8+y« = 25 or 81. 


(3) 


Squaring, 


ic*+2a^y«+y* = 625. 


(4) 


Subtracting (4) from (2), 


-2x«y« = -288. 


(5) 


Adding (5) and (2), 


a^-2ir»y»+y* = 49. 




Extracting square root. 


a^-y^ = ± 7. 


(6) 


Adding (3) and (6), 


2aj» = 82 or 18. 
a!» = 16 or 9. 




Extracting square root» 


a; = ± 4 or ± 3. 




Hence, 


y = ± 8 or X 4. 
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SS, aj» + ^+2/« + 2aj = ia0-2y ; (1) ay-y* = 8. (2) 

Or, (ir+y)»+2(a;+y) = 120; (1) a^-y' = 8. (2) 

From (1), x-\-y = — 1 ± .y/m 

= -12 or 10. 
Whence, x = 10— y or — 13— y. 

Substituting value of x in (2), 

y(10-y)-y« = 8, (3) 

or, y(_12-y)_y« = 8. (4) 

Simplifying (3). y*-5y = -4. (5) 

Extracting square root, y— f = ± J, or, y = 1 or 4. 

Simplifying (4), y' + ^ = —4. 

Extracting square root, y = — 8 ± \/5. 

Whence, a? = 9, 6, or — 9 3: ^5. 

^^. ac« + jry = 68; (1) 4y» -h Sxy = 160. (2) 

Let X = ry. 

Thon J8x«+ay= 68; (1)) _ J37V+ H^' = 68- (8)1 
(4y« + 8iry = 160; (2)i " ( 4y» + 3ry = 160. (4)f 

AQ 

(5) 



From (3), 


^ -3r»+r 


From (4), 


160 
^ =4+8r- 


Hence, 


68 160 
3r» + r~4 + 8r' 


or. 


120r*-llr = 6a 



11 ± V4x68xl20 + ll« 
Whence, r = ^ 

= I or -J}. 

. . ,nx • 160 160 

Substitutmg value of rm (6), y* = jTTg ^^ JUIi 

= 25 or H^. 

Extracting square root, y = ± 5 or ± V V^' 

Hence, a? = x 4 or t ^^/S. 
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S5. aj»y*+y« = 333; (1) 


aj^+y = 21. 


(2) 


Squaring (2), 


a^y*+2a!y»+y* = 441. 


(3) 


Subtracting (3) from (1), 


-2a:y» = -108. 


(4) 


Adding (4) and (1), 


ajV-2a:y*+y» = 225. 




ExtractinjT square root. 


flj^_y = ± 15. 


(5) 


Subtracting (5) from (2), 


% = ± 36 or ±6, 




and 


y = ± 3 or ± 18. 




Hence, 


aj = ± 2 or ± yj^. 




S6, ic*+a?V+y* = 183; 


(1) ^-xy+^ = 7. 


(2) 


Dividing (1) by (2), 


aj^+a^ + y* = 19. 


(3) 


Subtracting (2) from (3), 


2jjy = 12, 




and 


ay = 6. 


(4) 


Adding (4) and (3), 


aj*+2a;y+y« = 26. 




Extracting square root. 


flj+y = ±5. 


(5) 


Subtracting (4) from (2), 


fl^-2ay+y* = 1. 




Extracting square root. 


aj-y = ± 1. 


(6) 


Adding (5) and (6), 


2aj = ± 6 or ±4. 




and 


a; = ± 3 or ± 2. 




Hence, 


y = ± 2 or ± 3. 




Art. 420. 




1. 


7a?-7} > Y + 6. 




Transposing, 


7^-^>12f. 




Clearing of fractions, 


21a;-2aj > 38, 




or. 


19a; > 38. 




Whence, 


aj > 2. 
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5. 



8, 





. + | + |>ii. 


Clearing of fractions. 


6aj+8a; + 2a; ^ 66. 


Whence, 


a? > 6. 




1 + 8flj - 6 > 16. 


Clearing of fractions. 


aj+6aj— 10 > 82. 


Transposing and uniting. 


tx> 42. 


Whence, 


a? > 6. 




7aj-l > 84. 


Transposing and uniting. 


7a; > 35. 


Whence, 


aj> 5. 




6d ^ 8aj 


Clearing of fractions 


8(««-6»)aj>6d(a»-6»). 


Whence. 


x>U. 




f.^-..>j'. 


Clearing of fractions. 


aa;+5&i;— 5a& > a*. 


Transposing, 


(«+»)«> a(a + 6&). 


Whence, 


ic > a. 




_ _ oa- + aft < - . 


Clearing of fractions. 


hc—laoi+'tdb < 6». 


Transposing, 


0>-7a)aj <6(6-7a). 


Whence, 


a; <6. 



i^. 



3j;-4 < a;-f6 ; (1) 6x+7 > 8a?+ia 

Transposing and uniting, we have from (1), 

2a; < 10, or, a; < 5. 

From (2), 2a; > 6, or, x> 8. 

Henoe, a? = 4. 



(8) 



350 QUADRATIC EQUATIONS. 

11. J(a;+2)+la; < i(a!-4)+3; (1) 
i(aj+S) + i«> i(«+l)+i. (2) 

Clearing of fractions in (1), 

3a;+6 + 4i; < 62—24+86. Whence, su < 6. 

Clearing of fractions in (2), 

I 
&i;+6 + 4a; > 6fl;+6+4 Whence, x > 4. 

Hence, a; = 5, 

12, Let X = the number. 

Then 3aj + 2 > 2a;+61 ; (1) 5a;-70 < 4x-d. (2) 

Transposing and uniting in (1), a; > 59. 

Transposing and uniting in (2), a; < 61. 

Hence, « = 60. 

IS, Let X = greater, and y = less. 

Then a; > 8y ; (1) y > |; (2) and x+p = 25. (3) 

From (3), x = 26— y. 

Substituting in (1) and in (2), 

y > ^ and y < 6^. 
Whence, y = 5 or 6, and a? = 20 or 19. 

Art. 426. 

S, Let X = the second root. 

Since multiplying the two roots of the equation together produces 9, 



(a+ ya'— 6*) XX = q OT l^, 
5» 



Whence, x = , 

Multiplying both numerator and denominator by «— ^a*—l^. 



X = — ^^ ^ or a— ya^^V. 
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«»+8«-10 = 0. 



10. 



11, 



12, 



IS. 



Factoring 


(«+6)(«-2) = 0. 




Whence, 


a;+6 = 0, « = 


-5; 


and 


OJ— 2 = 0, « = 
««+7aJ+12 = (l. 


2. 


Factoring, 


(a:+4)(a?+8) = 0. 




Whence, 


aj+4 = 0. 


«=-4; 


and 


aj+8 = 0, 


a; =-8. 


Factoring, 


(«-13)(a;+6) = 0. 




Whence, 


aj-18 = 0, 


^ = 18; 


and 


aj+5 = 0, 


9 = — (k 


• 


W+llaj+a = 0. 




Factoring* 


(5«+l)(a;+2) = 0. 




Whence, 


nx+i = 0, 


« = -i; 


and 


«+2 = 0, 


«=:-8. 


Factoring, 


(«+8)(aaj+6) = 0. 




Whence, 


a?+8 = 0. 


«= —8; 


and 


2x+5 = 0, 


a;=-8J. 


Factoring, 


a8aj-7)(3a;-l) = a 




Whence, 


18a;-7 = 0, 


« = A; 


and 


8«-l = 0, 
«la!«+llaj-2 = 0. 


« = i. 


Factoring, 


(7«-l)(ar+2) = 0. 




Whence, 


7«-l = 0, 


« = i; 


and 


&r+2 = 0, 


^ = -f 
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a 


U^ 


35aj«-aa?-117 = 0. 




Factoring, 


(7j?-13)(5r+9) = 0. 




Whence, 


7a;-13 = 0, 


« = l|; 


and 


5ar+9 = 0, 


*=-lf 


15. 


2a*»-41ir-35 = 0. 




Fkictoring, 


(llx+7)(au-5) = 0. 




Whence, 


lla;+7 = 0, 


* = -A 


and 


2«-5 = 0, 


x=.^. 


16. 


&i^-19a?-27 = 0. 




Factoring, 


(aj+l)(ar-37) = 0. 




Whence, 


fl?+l = 0, 


x^-l; 


and 


8a;-27 = 0, 


a; = 3}. 


17. 


aj»+a:«-17a;+15 = 0. 




Factoring, 


(aj-8)(aj+5)(aj-l) = a 




Whence, 


it-3 = 0, 


aj = 8; 




a?+5 = 0, 


« = — 6 ; 


and 


x-1 = 0, 


x = t. 


18. 


fl^+10a*+31aJ+80 = 0. 




Factoring, 


(a;+2)(a;+3)(aj+5) = 0. 




Whence, 


fl?+2 = 0, 


a; =-2; 




aj+8 = 0, 


«= -3; 


and 


aj+6 = 0, 


a? = —6, 


19. 


aj»-10!r«+2ai;-14 = 0. 




Factoring, 


(a.-.i)(aj_2)(ir-7) = 0. 




Whence, 


(F-1 = 0, 


aj = l; 




flj-2 = 0, 


a; = 2; 


and 


(C-.7 = 0, 


« = 7. 
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SO. 




a!» + aj*-65a;+63 = 0. 






Factoring, 


(a;-l)(a;-7)(a; + 9) = 0. 






Whence, 


a?-l = 0, 


aj = l; 






aj-7 = 0, 


aj = 7, 




and 


« + 9 = 0, 


«= -9. 


£1, 




aj»+3aj«-10fl;-24 = 0. 






Factoring, 


(aj+2)(a;-4)(a; + 8) = 0. 






Whence, 


a;+2 = 0, 


a? =-2; 






aj-4 = 0, 


05 = 4; 




and 


aj + 8 = 0, 


« = -a 


es. 




aj»-f6aj«-24ic-64 = 0. 






Factoring, 


(a?+2)(a?-4)(fl; + 8) = 0. 






Whence, 


a;+2 = 0, 


a5 = -2; 






a?-4 = 0, 


ic = 4; 




and 


a;+8 = 0, 


aj = -a 


es. 




aj»-19flj-30 = 0. 






Factoring, 


(a;+2)(a?+3)(a?-5) = 0. 






Whence, 


flj + 2 = 0. 


a; = -2; 






a?+3 = 0, 


a?=-3; 




and 


«-5 = 0. 


« = 6. 


£Jh 




aj»-6a*-67a;-60 = 0. 






Factoring, 


(a; + l)(a;+5)(aj-12) = 0. 






Whence, 


a; + l =0, 


a;=-l; 






ar+5 = 0, 


a? =-5; 


1 


and 


aj-12 = 0, 


a? = 12. 


t5. 




8a^-aj»~19aj-15 = 0. 






Factoring, 


(aj+l)(a;-3)(aiJ + 5) = 0. 






Whence, 


ic + l =0, 


a;=-l; 






a;— 3 = 0, 


a? = 3; 




and 


3aj+5 = 0, 


^=-*. 
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Factoring, (aj-11) (a?- 2) (x-l) = 0. 



Whence, 
andf 



aj-ll=0, a; = 11; 

a;— 2 = 0, a; = 2 ; 

a?— 1 =0, « = t 



Whence, 



^re. 433. 

2ar+8y = 9. 



(1) 



or 4— y+ 



1-y 



1-y 



Since a; is integral, —^ mnst be integral or equal to zero. 



Let 



Then 



1-y. 



y = l-2m. 



Sabstituting in (1), 2a; +3 (1— 2f») = 9. 



Whence, 
Making m = 0, 



Whence, 



a? = 8, and y = 1. 



4i;+2S^ = 150. 

_ 150-29y 



(1) 



__or37-7y + ^. 



2-y 



Since a; is integral, — j^ must be integral or equal to seio. 



Let 

Then 

Substituting in (1), 
Making m = 0, 



a-y_ 



= m. 



y = 2-4WI. 

x = 23 + 29m. 

y = 2, and a; = 28. 
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S. 3aj + 29y = 151. (1) 

Whence, a; = — -5 — - or oO— 9y+— s^— • 

o o 



(!^-= 



a-4y_ ^^ y-2 
3 ~ ^- 3 ' 



V— 2 

Since a? is integral, ^-^— is integral or equal to zera 

o 

Let ^ = m. " 

Then y = 3 + 3w. 

Substituting in (1), 3a; + 29 (2 + 3w) = 151. 
Whence, x = 31— 29«i. 

Let m = 1, Then y = 5, and a? = 3. 

4. 7aj + 15y = 225. (1) 
Whence. ^ = ^15? ^r 32-^+1=?. 

Since a? is integral^ —^ is integral or equal to zero. 

Let -^ = m. 

Then y = 1— 7«i. 

Substituting in (1), tx + 15 (l-7?») = 225. 

Whence, a; = 30 + 15w. 

Let m = —1. Then x =^ 15, and y = 8. 

5. 8a;+4y = 89. 

Whence, x = ??Z^ or 13-y-|- 

Since x is integral, f is integral or equal to zero. 

o 

Let s = w. 



356 INDETERMINATE EQUATIONS. 





Then 


y z= 3w. 




SabBtitxLting in (1 j. 


8aJ+12w = 39. 




Whence, 


X = 13-4W. 




Let fn = 2. Then 


a; = 5, and y = 6. 


6. 




ac + 1% = 500. 




Whence, 


500-13y ^„ 4-£ 
^= 8 ^'«^ y-^ 8 



Since a; is integral, — ^-^ is integral or equal to zero, 
o 



(l^).5.??=?^o,.-«..V 



r-^)-= 



7 



Let V = «». 

Then y = 1—lm, 

Substituting in (1), tx + 13 (l-7w) = 405. 

Whence, x = 56 + 18m. 

Let m = — 2. Then a? = 30, and y = 16. 



(1) 



Let ^ = ^. 

o 

Then y = 4— 8j». 

Substituting in (1), 8a? + 13 (4-8to) = 500. 

Whence, a? = 56 + 1 

Let m = —2. Then a; = 30, and y = 20. 

7. 7aj+13y = 405. (1) 

,^ 405-18y _ 6-Gy 

Whence, x = j= — ^ or 57— y+— ^-« 

Since x is integral, — =-^ is integral or equal to zera 
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8, 2flJ+7y = 125. (1) 

Whence, x = ^^""^^ or 63-8^+^^- 

Since a* is integral, —^ is integral or eqaal to zero. 

Let l=l? = «. 

Then y = 1— 2m. 

Substituting in (1), 2aj + 7(l-2w) = 135., 

Whence, x = 59+7w. 

Let OT = —6. Then a? = 17, and y = 18. 

P. 19a?-14y = 11. (1) 

ll + 14y 



Whence, x = 



19 



Since x is integral, — ^ is integral or equal to zero. 






T^ 1^ + y •» 

^ "19"=^' 

Then y = 19m— 18. 

Substituting in (1), 19a;-14 (19m-13) = 11. 

Whence, x = 14m— 9. 

Let m = 1. Then a? = 5, and p = 6. 

10. llx-ly = 1. (1) 

l + 7y 



Whence, x = 



17 



Since x is integral, .J' is integral or equal to zero. 
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Let 



Then 

Substituting in (1), 

Whence, 

Let f» = 1. Then 



11. 



Whence, 



6+y 

— =m. 

y = 17m— 5. 
17x--7(17i»-5) = 1. 

or = 7m— 2. 

X = 6f and p = 12, 

23a;-9y = 929. (1) 

»29+9y^^^^9+9y 



23 



23 



Since x is integral, ^ is integral or equal to zero. 



23 



Let 

Then 

Substituting in (1), 

Whence, 

Let m = 1. Then 



23 

y = 23m— 1. 
23{r-9(23m-l) = 929. 

X = 9m + 40. 

X = 49, and y = 22. 



12. 



8ir-23y = 19. 



(1) 



Whence, 



19+23.V ^.„ 3 + 7y 
aj = — g-- or2 + 2y + — g^- 



84-7y 



Since x is integral, . is integral or equal to zero. 
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Then y = 8m— 5. 

Substituting in (1), 8a;-23 (8w-5) = 19. 

Whence, a? = 2Sffi— 12. 

Let w = 1. Then a; = 11, and y = 8. 

i5. 89a?-56y = 11. (1) 

wv 11 + 5^ ll + 17y 

Whence, x = — —^ or y + — ^-^ . 

Since a? is integral, — Vq— ^ Js integral or equal to zero. 

la 



Let 






77_+ll^^j W^ 



Then y = 39m— 19. 

Substituting in (1), 89ar-56 (39w-19) =11. 

Whence, x = 56m— 27. 

Let m = 1. Then x = 29, and y = 20. 

11 ar + 5y = 73. (1) 

Whence, x = — —^ • 

o 

Since x is integral, — ^r— - is integral or equal to aero. 

'o 



(^%)x2 = li«;15J' = 48-8y+? 



360 



INDETEBMINATE EQUATIONS. 



16. 



Let 


8 -^• 


Then 


y = 2-3m. 


Substituting in (1). 


ar+6(2-3«») = 73. 


Whence, 


X = 21+5m. 


Let «i = -2. Then 


a; = 11, and y = a 




fe+9y = 37. 


Whence, 


37-9y ^ 2-4g^ 
a? = — =-^ or 7-y4— ^• 
5 5 



(1) 



2— 4v 
Since a; is integral, — =-^ is integral or equal to asero. 



e-^)^«= 



•-^ •>"-**'-?• 



Let 

Then 

Substituting in (1), 

Whence, 

Let w = 0. Then 



16. 



Whence, 



3-y «. 

y = 3— 5m. 
5a;+9(3-6TO) = 37. 

a? = 2, and y = 8. 

8aj+lly = 49. 

49-lly ^ 1-% 
a; = — —— or 6— y+— s-^. 



(1) 



1-8 



8 — ^ • 8 
Since x is integral, ^^ is integral or equal to zero. 



Let 

Then 

Substituting in (1), 

Whence, 

Let w = 0. Then 



8 ~ 

y = 3— 8m. 
8a;+ll(3-8m) = 49. 

x = 2+llm. 

a; = 2, and y = 8. 



Uf DETERMINATE EQUATIONS. 361 

i7. (I)x2= 4flj+lQy+6e = 102, (1) 

(2) X 3 = 30a;+ ^+6g = 3 60. (2) 

Subtracting, 26a?-y = 258. (8) 

wv 258 +y ^ 24 +y 

Whence, a; = — ^g— or ^ + -^g^- 

24+4/ 
Since a; is integral, . is integral or equal to zero. 

Then . y = 26m-24. 

Substituting in (3), 26flJ-(26f»-24) = 258. 

Whence, ar = *»+9. 

Substituting values of x and ^ in (1), 

2(M + 9) + 5(26m-24)+8g = 51. 



Whence 




£ = 51-44TO. 




Let w = 1. Then 




« = H3i, ^ 7= 2, and z - 


= 7. 


18, (l)x7 = 




21aj+35y + 4te^3920. 


(1) 


(2) = 




9aj+25y+492 = 2920. 


(2) 


Subtracting, 




12x + lQy = 1000, 




or, 




6a;+ 5y = 500. 


(8) 


Whence, 




. = ^-^ or 88+2-^. 

D 




2- 

Since x is inteerral. — 


-%. 


8 iDteeral or eaual to zero. 









f" 


-%).»='«-«'„. -*.v 




Let 






V- 




Then 






y = 4-6w. 


(4) 


Substituting in 


(3), 




6a;+5(4-6wi) = 600. 




Whence, 






x = 80+5W. 


(5) 
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Sabfitttuting valaes of x and y in (1), 

8(80-f 6m) + 5(4-6?») + 7« = 560. 
Whence, z = = 42+2w + — ^• 

Let — =— = n ; whence, i» = 7»— 6. (6) 

Substituting (G) in (4) and in (5), and the resulting values of x and y 

in (1), 

ar = 50+35«; y = 40-42n; « = 30-15n. 

When « = 0, ar = 60, y = 40, « = 30. 

19. 2a; + lly-3a = 85. (1) 

&g- 2y+3g = 16. (2) 

Adding, 6a; + 9y =51. (8) 

Wlience, x = ^^^ or 10-y-i-^. 

Since ir is integial, — ^-^ Is integral or equal to zero. 



/l-4y\ ^ 4-1^ ^ 4-y 



Let ^ = m. 



Then jr = 4— 5m. 

Substituting in (3), 5a: + 9 (4-5m) = 51. 

Whence, « = 3+9nk 

Substituting values of x and y in (3), 

3(3+9m)-2(4-5»i) + aj = 16. 

,,^ 15— 17wi -, - 3i» 
Whence, z = ^ = 6— ow — =|- • 

Let — = « ; whence, fi» = 8w. 

o 

Substituting as in Example 18, 

iF = 3 + 27»; y = 4-15»; g = 5-37«. 
When » = 0. a; = 3, y = 4, a = 5. 
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Art, 434. 

1, Let X = nomber of calves, and y = number of hogs, 
llj' + lSy = 131. 

131 -13y 



Then 
Whence, 



Let 

Then 

Sabstituting in (1), 

Whence, 

Let m = 0. Then 



10-23/ 



11 



11 

60--12y 

11 



or ll-y+ 



10-^ 
11 



11 



5-y 
11 



p = 6— lli». 
Ux+18(5-ll«) = 181. 

X = 6+18»i. 

X = 6, and p = S. 



t Let 
and 
Then 
or, 

Whence, 



a = number to whom f,70 was giv«n, 

jf = number to whom $.90 was given. 

70a;+3Qy = 600, 

7a?+% = 50. 

50—% „ 1—% 
« = — y^or 7-f-y^. 

1-ay « 5-15y ^ 6-y 



Let 

Then 

Substituting in (1), 

Whence, 

Let m = —1. Then 

Ijet m = 0. Then 

Whence, 



y = 5— 7wk 

7a;+3(5— 7«») = 50. 
X = 5-(-Sfn. 
a? = 2, and y = 12. 
X = 5, and y = 5. 
a;+y = 14 or 10. 



(1) 
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S, Let X = No. bogs, y = No. sheep, and z = No. lambs. 



Then 
and 

(2)x2 = 
(1) = 
Sabtracting, 

Whence, 



Let 



x+ y+ e = 100, 
7a?+8y+ig = 100. 

14c+6y+ z = 200. 

ar-i- y + g = 100. 

iar + 5y = 100. 

100-5y „ 9-6y 



9-^ 
13 



72-4 Qy 
13" 



7-y 
13 ■ 



7-y 
13 



Then 

Snbetitating in (3), 
Whence, 



y = 7-13«». 
lSa.4.5(7-iam) = 100. 

X = 5+5m. 
Sabstituting valaes of x and y in (1), 

(5+6m)^(7-13wi)-f 2 = 100. 
Whence, z = 88 + Sm. 

Let w = 0. Then x = 5, y = 7, and z -. 

4 Let X = nnmerators of fractions with denominator 12, 
and y = numerators of fractions with denominator 18. 

Then 

or, 

Whence, x = -^-^ or 8+- 



Let 



12^18 


25 
~36' 


3a;+2y 


= 25. 


X 


25-2y 
~" 3 


3 ^ 


=v 


3-y 

3 


= m. 



OP tf + 



2-y. 



(1) 
(2) 



(3) 



(1) 
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Then y = 2— 3m. 

Substituting in (1), dx+4—Qm = 25. 

Whence, x = 7— 2»». 

Let m =0. Then x = 7, and y = 2. 

Let m = —1. Then a? = 3, and y = 6. 

Let w = —2. Then x = S, and y = 8. 

Let m = —8. Then a; = 1, and p = 11. 
Hence, there are 4 pairs of fractions. 

5. liCt X = the number. 

fhen ^,(1) ^,(2) and ^.(8) are integeriL 

Let — =- = f». 

Then x = 6+7w». (4) 

a u^'. *• t /ox (6 + 7w)— 7 7f»— 1 ,^, 

Substituting in (2), ^ ^ — or — g— • (5) 

Since — ^ — is integral, — ^ — x 7 Is also integral, 
o o 

7f»— 1 „ 49w— 7 ^ «»— 7 
--^x7 = — g-or6m+-^. 

Let ^^ = n, or, m = 7+8«. (6) 

o 

Substituting in (4) the value of m in (6), 

X = 6 + 7(7+8w) = 65+66». (7) 

Substituting in (3) the value of a; in (7), 

(55+6e?i)-8 47 + 56/1 ^ ^« . 2(l+yi) 
' Q-^-, or — g— , or 5+6« + — g^ 

Let ^P = r. 

Then n = 9r-t ® 



366 mDETEBMINATE EQUATIONS. 

Sabstitatiiig in (7) the ralne of n in (8), 

<t = 65+56(9r-l), 
or, X = 604r— 1. 

Making r = 1, a? = 503. 



6, Let X = D amber of men, an<2 y = number of women. 
lftir+13y = 1000. 

1000-13y 



Then 
Whence, 



(11 



19 



12-18y 



19 



x3: 



19 



or 52+ 



or 1— 2y+ 



12-1% 
19 

17-y 
19 



Let 

Then 

SobBtitnting in (1), 

Whence, 

Ltft fli = 0. Then 

Let m = —1. Then 

Let w» :^ —2. Then 

Let TO = —8. Then 



17-y 
19 



y = 17-19m. 
19a!+13(17-19OT) = 1000. 

X = 41 + 18fik 
x-\-y = 58. 
aj+y = 64. 
ar+y = 70. 
a;+y = 76. 



7. Let X = the first quotient 

Then 6(ar)+5 = the first part 

Let y == the second quotient. 
Then ll(y) + 4 = the second part 

From these, 6a;-f 6 + lly+4 = 200, 

or, ftr + lly = 191. 



Whence, 



(1) 



,=m^„si-t,^^ji=!L). 



Let 
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Then y = 1—Qm. 

Substituting in (1), 6x+ ll—66m = 191, 

or, X = 11m +80. 

Let w = 0. Then a? = 90, and y = 1. 
Whence, 6j; + 5 = 185, and lly+4 = 15. 

Let m = —1. Then x = 19, and y = 7. 
Whence, 6fl5H-5 = 119, and lly-f 4 = 81. 

Let m = —2. Then x = 8, and y = 18. 
Whence, 6a;-f 6 = 53. and lly+4 = 147. 

8. Let X = the number. 

Then ^'W ^'<2) ^•<^> apeintogew. 



Let 



aj-18 



28 ""•• 

Then X = 13 + 28m. (4) 

Substituting in (2) the yalue of iS in (4), 

18 + 28m-2 28m + ll 9m+ll 
19 = ^19-" ^" *^^^9- • 

9m + ll .„ 153m + 187 ^ n «» + 16 _. 

-jjp-xl7 = j^- or 8m + 9+-^. <6) 

T ^ m + 16 

Let -j^ = 71. 

Then m = 19fi-16. (6) 

Substituting value of m in (4), « = 13 + 28 (1971—16). 
Whence, x = 582»— 485. (7) 

Substituting in (3) the value of a; in (7), 
(6327i-435)-7 



15 



(8) 
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5337^-442 ^^ ^^ 7»-7 
___ = 35-29 + -3^. 

Since — 7-^— is integral, -r— is integraL 

Let '-^ = r. (9) 

Then, w = 15r + l. 

Substituting in (7) the value of n in (9), 

X = 532 (15r + l)-436 or 7980r+97. 
Let r = 0. Then - a; = 97. 



9, Let 2 = units' digit, y = tens' digit, and x = hundreds' digit. 
Then x-\-y+z = 20, (1) 

and ^^ ^ '- = 1002+lOy+a?, 

or, 98a;- IQy- 1992 = 16. (2) 

(l)xlO= 10a;+lQy+ 102 = 200. 

(2) = 98a?-lQy-1992 = 16 . 

Adding, 108aj -1892 = 216, 

or, 4aj-72 = 8. (3| 

.^ 8+72 ^ 82 

Whence, x = — -j— or 2+2+-T- 

4 % 

Sz z 

Since -r is integral, j is also integral. 

Let - = w. 

4 

Then 2 = 4w». 

Substituting in (3), 4aj— 28m = 8. 

Whence, x = 7m-\-2. 

Substituting yalnes of x and 2 in (1), 

7m+2+y+4m = 20. 
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Whence, 


y = 18-llfii. 


Let m = 1. Then 


« = 9. 




y = 7. 




• = *, 



and the namber is 974. 



10, Let X = namber of horses, and y = number of oxen. 
Itdx-i-^y = 2500. 



Then 
Whence, 

Let 



113 ^^ 118 



14-2Hy^ 
113 



7 0~115y 
113 



, a(35-y) 
118 



85-y 
113 



= m. 



Then 

Snbstitating in (1), 

Whence, 

Let 97» = 0. Then 



y = 85-1187». 
118«+88(35-113«») = 2900. 

K = 23m + 15. 

e = IS, and y = 8S. 



11, Let X = first part, y = seoond part, and b = third part. 



Then 




.«+y+« = 80. 


(1) 


and 




7a;+10y+88B = 745. 


(3) 


(l)x88 = 




8ai;+38y+88B = 1140. 




(2) = 




7a;+10y+88«= 745. 




Subtracting, 
Whence, 




81a; + 10y = 805. 
*;= 3^ ^orl2+ 3^ • 


(3) 




^ 


-lOy ._46-88y^ . ^ 15-7y. 





81 



81 



81 



370 



INDETEBMmATE EXiUATIONS. 

or 4—2 



15^7y 185-6 



81 



Let 

Then 

Sabstitutiiig in (8), 
Whence, 



81 



= m. 



y = ll-81m. 
81aj + 19 (11 -81*») = 305. 

X = 19m+6. 
SubBtitnting yalnes of x and p in (1), 

19m+6+ll-81«»+2 = 80. 
Whence, z = 12*»-f 18. 

Let w = 0. Then * a? = 6, y = 11, and « = la 



Xf . Let 



and 
Then 
and 
or, 

(l)x2 = 
(3) = 
Subtracting, 

Whence, 



Let 

Then 

Substituting in (3), 
Whence, 



X = number of men, 
y = number of women, 
e = number of children. 
x-^-y + z = 80, 

38a;+lly+2e = 464. 

2a;+ 2y+2e= 6a 
28a?+ll.y+2g = 464 
26a;+ 9y =404. 

404-9y _ 14-^ 
^ = -^orl5+-2^. 

14-9y _ 42-27y i_^ . It:?. 



0) 



(3) 



m. 



16-y_ 
26 "" 

y = 16— 26m. 
26a;+0(16-269») = 404. 

aj = 9m+10. 
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SnbstitatiDg values of x and y in (1), 

(9m+10) + (16-26»i)-i-e = 80. 
Whence, z = 4 + 15m. 

Let w = 0. Then a? = 10, y = 16, and e = 4. 



13. Let X = the number of pages. 

Then ^'(1) ^»(2) and ^,(3) are integral 

Let -^rp = i». 

Then a? = llw+7. (4) 

Substituting in (3) the value of x in (4), we have, 

llm+4 . 4(m+l) ,^ 

— -_orw+-^-^. (6) 

Let — =— = n. 

Then m = 7n— 1. (6) 

Substituting in (4) the value of m in (6), 

a; = 11 (7»— 1)+7 or 77n— 4 (7) 

Substituting in (8) the value of x in (7), we have, 

77»— 5 .>, an + 6 ^. 

— 5— orl5n g-. (8) 

3n+5 o 6»+15 o . » 

— =— x8 = — = — or »+8+=» 
000 

Let ? = t*. 

o 

Then « = 5r. (9) 

Substituting in (7) the value of n in (9), 

aj = 386r-4 

Let r = 1, Then x = 381. 
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14, Let X = number of 25-ceiit pieces, 

p = number of 10-cent pieces, 

and = number of 3-cent pieces. 

Then 25(t+lQy+9z = 419. 

«7i 419— 26ar-lQy -.©a o « 

Whence, s = or 189— 8a;— 8 



Let 

Then 

Substituting (2) in (1), 



2-aj-y 



OS = 2— y— 3w». 
£ = 123+5y+26wi. 



(1) 



2-5-y 
^ 3 



(8) 



Making m = 0, —1, etc., up to —12, and using all possible values 
of y, we obtain 102 sets of answers. 

Making m = —9, y = 22, ic = 7, and 2 = B, the answers given. 



16. Let 

and 
Then 



5a; = number of dollars in A*s fortune, 
7a; = number of dollars in B's fortune, 
9a; = number of dollars in C's fortune. 



6a;-l 7«-2 

11 ' ^^^ " 18 ' 



and , (8) are integral. 



6x-l ^ 45a;-9 . a;-9 
___x9 = -^-or4a;+-3j-. 

7a;-2 ^ 14a;-4 a;-4 

9a;— 8 8a;— 1 



15 



8a;-l 



5 
6a;-2 



or »+- 



If (1), (2), and (8) are integral, 

X— 

~n ' '^' 18 



*— 9 /jx a;— 4 ,^. , a;— 2 ,^. * . 1 

,(4) -1^,(5) and -r-, (6) areintegraL 
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Let —r- = m. 

Then « = llm + 9. (7) 

Sabstitutin^ in (5) tlie value of x in (7), we have, 
llw + 5 







18 












llm + 5 . 
13 ^^ = 


66WH-30 

— Tg — or 5m+3+ 


m+4 
—8"' 




Let 




m-4 
13 ~ 


n. 






Then 




m = 


13»-4. 




(8) 


Substituting 


value of m in (7), 












<t = 


143»-35. 




(9) 


Substituting 


in (6) 


the value of x in (9), we have. 










14371- 


37 










5 








• 




143n-37 
5 


28. 7 + V- 












6 "^ = 


6n— 4 »— 4 
5 •»"*+ 6 • 






Let 




»-4 
5 ~ 


r. ■ 






Then 




» = 


6r+4 




(10) 



Substituting in (9) the value of 7i in (10), 

X = 715r+537. 
Let r = 0. Then x = 537. 

Whence, 5x = 2685. 

7x = 3759. 

and 9x- 4838. 
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Art. 441. 

1. TO = 6. 

Henoe, 1x2x3x4x5x6 = 720. 

TO = 10. 
Hence, 1x2x8x4x5x6x7x8x9x10 = 

TO = 8. 
Hence, 1x2x8x4x5x6x7x8 = 40820. 

S, Arrangementa = to (to —1) (to— 2) (to— n + 1), 

TO = 10, n = 3. 

Hence, 10x9x8 = 720. 

Combinations = "»("'-l)("»-2) (m-«+l) , 

1x2 n 

„ 10x9x8 .^^ 

^""^' Ti^2irr = ^^^- 

When TO s 10, « = 4 

10x9x8x7 = 5040, 

, 10x9x8x7 «^^ 

and 1— o— ^— r = ^l^- 

1x2x8x4 

When TO = 10, » = 5. 

10x9x8x7x0 = 80240, 

10x9x8x7x6 
"«* 1x2x3x4x5 =^- 

tf. m = 18. • 

e, 1x8x3x4x5x6x7x8x9x10x11x12 = 479001600. 



*. Combinations = ^^.(m-DC^-a) (m-n+1)^ 

1x2 w 

TO = 15, 71 = 7. 

Hence, 15x14x13x18x11x10x9 _ 

1x2x8x4x5x6x7 - "^^ 
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6. m = 7. 

Hence, 1x3x8x4x6x6x7 = 5040. 

6. Combinations = ^(^~l)(^-2).- jm-n^l) 

1x2 n 

m = S, n = 4. 

„ 8x7x6x5^^ 

Hence, 5 — ^ q . = 70. 

1x2x3x4 

Arrangements = m (m—1) (i»— 2) (»»—»+ 1). 

Hence, 8x7x6x5 = 1680. 

^ u. X. wi(m— l)(wi— 2) (f» — n + 1) 

7. Combinations = — ^^ -^ — ^^ > 

1 x2 n 

m = 25, n = 12. 

Hence, 

25x24x23x22x21x20x19x18x17x16x15x14 _ ^onoftOO 
1x2x3x4x5x6x7x8x9x10x11x12 - 5^««WU. 

8. m = 10. 

Hence, 1x2x3x4x5x6x7x8x9x10 = 3628800. 



Art. 444. 

l+2« 
i, Aflsame z — ^-^ = A-^-Bx+Ox^ + Da^-^Ex^+etc, 

1 — Ofl/ 

Clearing of fractions, 

Whence, 

A = l, B = 2, C-SA = 0, B-SB = 0, ESC = 0. 
Solving these, A = 1, B = 2, C7 = 3, i> = 6, J7 = 9. 

Sabstitnting in the assumed equation, 

rz:%t = l+2j? + 8aj« + 6^-»+9aj*+etc.. 
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1-x _ 1 1-a? 

Assume i-^ = -4 + -Ba!+ar> + i>aj*+^x*+ete. 

a + oa; 

Clearing of f ractioiiB, 

Whence, ^ = i 2B + 3.4 = -1. 267+85 = 0, 2Z>+8C7=0. 

Solving these, ^ = J, 5 = -f , C = V* -Z> = -«• 
Substitating in the assuined equation, 

2t£ = *-^"^'^'^-«"'-''*'" 

1-x 1 1 5 15 45 ^ 
"^"^ 2T3i"^ = 2^-4i^¥-i6*-''^ 



4. Assume ' _ ^— , = ^ + i?a;+C7a!»+i)aj»+.Er*+etc 
Clearing of fractions, 

Whence, A = 1, B-2A = 0, C7~2B + -4 = 0, 

D-2C+ 5 = 0, ^-2i> + C7 = 0. 

Solving these, ^ = 1, 5 = 2, C7 = 8, 5 = 4, ^=5. 

Substituting in the assumed equation, 

^ l + 2i; + 8a;« + 4aj« + 5ic*+etc 



l-2ar + a:« 
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2 _ 1^ 3 



2 

Assume n— o" = -4 + 5aj+ac»+i>a!»+^a!*+etc 

Clearing of fractions. 

Whence, 8^ = 2, 3B-2^ = 0, 3(7-2B = 0, 

8i>-2(7 = 0, 8i^-2i> = 0. 

Solving these, ^ = j, J? = J, — -f^, -Z^ = H- 
Substituting in assumed equation, 

8-2a; "" 8 "^ 9 ^ 27 "*" 81" "^ ®*^' 
2 1 2 2* 2» 2^ 2V 



APPENDIX, 



^re. 198, ex, SI, p. 93. 

80 (5J oz.) = 420 oz. of copper; 
and 20 {4r\ oz.) = 85 oz. of tin. 



AH. 217, ex, 33, p. 155. 

Let u = the time required for all together. 

Then 1+1+1 = 1. 
X y z u 



STO APPENDIX. 



Sabstitutiug, 

1 1-4.1=1. 

^=1 
45"t* 



87w = 45 

« = f5. No. hrs. = 1 hr. 12^ ml 
87 



Art. 323, ex. 10, p. 243. 

Solution for second answer in book. 

cP a da 

Clearing of fractions, 

2c^ + acd- (a-h) (2c + ad) dx = (a + b) cdx - (a«-6«) d^a?. 

Transposing, 

(a«-6«) (d^a^) — (a-6) (2c + ckQ dx — (a+b) cdx= — 2c«— ocrf. 

Dividing by a'— 6', 

cPaj»- (a-6H^g + «fQ -}- (o+&)c ^3. _ _ c (2c+od) 

Completing the square, 

^ . (a-b) (2e 4- ck f) + (o-f6)c ^_ . / (a-6) (2e + ad) + {a+b) cY 

^^ ^sirp ^ ""'■^l, 2 (a2-6«) ; 

_ (a-b)^ {2c + adf-{- 2c (a«-&«) (2c + a(/) + ja + b)^ c« 
4 (a«-6«)« 

_ 4(; (2c + flk^ (a»-6^) 
4 (a*- 60* 

Uniting the fractions of the second member, it becomes, 
(o-6)« {2c + ad)^-2r (a^-b*) {2c + ad) + (a + b)^c^ 
4 {a^-b^'f 
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Extracting the square root of the equation, 
, _ {a-h){^c + ad)- ^{a + b)c _ , {a-b) {2c + ad) - {a-\-h)e 

^^ ." ~~l^[a^-b^) "■ 2,{q:'-b^) 

Whence, 

, _ {a—b) (2c + ad) + {a->rb)c {a—b) (2c A-ad) — (a-\-b)c 
2(a*-60 "^ 2(a«-^>0 

_2c + ad c 

d(a+by^'' d{ar-b)' 



Art. 325, ea;, 20, p. 244. 

„ / m/t m + n\ mn 

/p8_ I \x= . 

\m + n m—n/ m—n 

By formula, 



1 I mn m + n\ / mn 1 f mn m + ny 

^ ~ "2^\m + w- m—nl r w— 7t 4\w + w w— w/ * 

Simplifying the radical, 

. / 4?»w 1 / mn m + n x^ 

V 4(w— w) 4 \m + 7i m—n) 

J_ /4 mn / WW w + ?A' 
""^ 2y w— w \m + w w— »/ 

__ _^J_ / 4mn(m-r n) _m^;t»_ 2 mw (m + ?t) (w + n )* 

■" 2y m«-w'' "^(tth-w)* m^-n* {m-nf 



__^J_ / w'w* 2 mn{m + n) (m + n)^ 

_ 1 / win m + n\ 
~ 2\wi + n m^nj' 

Substituting, 
_ 1 / mn _ m + n\ J_/ mn m + n\ 
~~2W + n m—n) 2\m + w m—nr 
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Whence, 

mn m + n 
X = or . 



Art. 4:15, ex, 30, p. 345. 



Substituting the value of y in the equation x = -^ 






